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NESTING HABITS OF THE PIED-BILLED GREBE 
BY MURL DEUSING 
Plates 11, 12 


Tuts study of the nesting habits of the Pied-billed Grebe (Podilymbus 
podiceps podiceps) was made by Peter Stieb, Carl Kinzel, and the author 
during the summer of 1938 at Lake Koshkonong, Wisconsin. The nest, 
found on July 10 (rather late for our nesting season), contained two eggs. 
It was of the regular floating type made up of wet and decaying plant ma- 
terials mixed with some green stems of arrowheads. The nest was floating 
in two feet of water about forty feet out from the cattail-lined shore of an 
old swampy slough. It was surrounded by a thick growth of arrowheads. 
On July 17 we returned to find seven eggs in the nest. On that day we built 
a blind six feet from the nest for observations and photography. From July 
17 to August 6 we spent forty-two hours of observation in the blind. These 
observations were made on twelve different days in periods ranging from 
one to seven hours in length. 

On July 31 the first eggs hatched, one in the forenoon and one in the after- 
noon. Depending upon whether the first egg was laid on July 8 or July 9, 
the incubation period for these two eggs was twenty-one to twenty-three 
days. The third egg hatched on August 2. We were unable to return to the 
nest again until August 6, when we found two eggs remaining in the nest; 
the others apparently had hatched. I broke open one of these eggs and 
found a living chick inside; if given time there is no doubt that it would have 
hatched. 

In our observation we found no truth in the theory that the grebe trusts 
to the warmth generated by decaying vegetation for the incubation of the 
eggs. After eliminating those periods of time during which the grebe was 
disturbed or alarmed, and counting only the periods during which the birds 
were working under normal conditions, we found that the eggs were left un- 
attended on an average of only eight minutes at a time with the longest 
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period of absence thirteen minutes. Both male and female incubated. The 
female incubated from twenty-four to fifty-three minutes at a sitting with 
an average of forty minutes. The male incubated from nine to sixty-five 
minutes at a sitting with an average of twenty-nine minutes. The male 
and female, with one or two exceptions, alternated at the nest, taking turns 
at incubation. On only a few occasions did we see both of the adults at the 
nest at the same time. We could identify the male from the female by both 
a larger size and a peculiar dark mark on the bill near the eye of the male. 
Several times we noticed that the male and female would touch bills as they 
passed each other in exchanging places at the nest. 

The grebes did not seem to have a favorite approach to the nest. They 
came to the nest from any direction, though of course they used the side 
opposite the blind most freely. In coming to the nest, the grebe would 
generally make an underwater approach, rising next to the nest. Often it 
would look about quickly then dive again to come up on the other side of 
the nest or in the midst of the arrowheads nearby. After a few minutes of 
appearing and reappearing about the nest, the grebe would swim up to the 
nest and touch it with its breast. Then backing up a few inches, the grebe 
would work its legs vigorously for a second or two, and then hop up on the 
edge of the nest. Several times the grebe skipped all of these preliminaries 
and without any previous reconnoitering popped out of the water a foot or 
two from the nest, and landed lightly on its edge. 

Once on the edge of the nest the grebe would stand erect, and after a few 
preliminary pokes at the nest material it would begin to sidestep around the 
rim of the nest, removing the covering from the eggs with quick, short jerks 
of the bill. From one to two circuits of tiie nest were usually necessary to 
remove all of the vegetation from the eggs. With the eggs uncovered, the 
grebe would set its legs one on each side of the nest, and with a business-like 
wiggle of its body flop forward over the eggs. Occasionally the grebe would 
not be satisfied but would rear up and remove a strand or two of vegetation 
that had been overlooked, or would poke at the nest material along the edge 
of the clutch of eggs. In doing this, an egg or two might be turned slightly, 
but there was never any rolling or shifting of the eggs as is done by many of 
the other marsh birds. Shortly after settling on the eggs, the grebe would 
frequently take the loose vegetation that had recently covered the eggs and 
pack and press it about the sides of its breast. Once settled, the grebes 
would often keep their position for the full length of the period of incubation. 
Occasionally they would yawn vigorously, and then fall asleep on the nest, 
with bill resting on the breast. The slightest noise, however, would wake 
them. Time was also passed by preening both the breast and the back 
feathers and poking at the rim of the nest. All of this was done without 
moving the position over the eggs. 























Vol. £0) Devsine, Nesting of Pied-billed Grebe 369 


On hot days the grebes were much more restless at the nest than on cool 
days. They would rise up now and then to readjust themselves. Some- 
times they would stretch the neck way over the rim of the nest and take a 
drink of water without leaving their position on the eggs. With each 
swallow the grebe would throw its head back, wiggling its throat and bill 
much like a chicken when it drinks. When the sun shone directly on them 
they would pant very rapidly, and often they would produce a curious 
motion of the wings. This wing movement was done while the grebe was 
settled in a natural position on the eggs. It consisted of raising and lowering 
the wings, one at a time alternately, about one-half inch above the back. 
This shifting of the wings was done rapidly with the rhythm of marching 
feet. On one day we saw an even more curious wing movement. Standing 
very erect on the nest, the grebe began to fan its wings, holding them directly 
out backward with a peculiar quivering motion so rapid that the wings 
became a blur. On the motion-picture screen the effect is much like that 
of the wing movements of a drumming grouse. However, the grebe’s wings 
made absolutely no sound. We saw this action a total of six times, all 
during a single day. Five times the grebe performed the action just after 
arrival at the nest, and while the eggs were still covered. Once the grebe 
had been incubating for a period of twenty-two minutes when it suddenly 
stood up and fanned its wings. The day upon which this peculiar wing 
movement occurred was a very hot one, and it is possible that the action 
may have helped to cool the eggs. However, on several other equally hot 
days the grebes did not perform in this way at all. We are at a loss to ex- 
plain this curious action. 

The grebes had a variety of calls and notes about the nest. The wup, pup, 
pup, pup, kaow, kaow, kaoo, kaoo call of the mating season was heard ir- 
regularly all through the nesting season. This call was generally given by the 
grebes while off the nest. Twice, however, we saw the male grebe give the 
wup, pup, pup, pup call from the nest. In giving the call, the bird stretched 
its head forward and upward, and with throat and cheeks puffed out full 
and round delivered the call. Often the male would call wup, pup, pup, 
pup, kaow, kaow, kaoo from out in the marsh, and would be answered by 
the female on the nest with a soft whut, hu, hu, hu, hut. The grebes also 
had a very striking call which they seemed to deliver when in a state of 
alarm. This call sounded very much like the air compressor of a street car 
pumping up, but was more resonant. In words it might be described: hu, hu, 
hu, hu, hu, hu, hu. This steady rhythmical calling might be kept up for some 
seconds. 

On three occasions we saw the grebe add material to the nest, always 
inserting it into the rim of the nest. On one day we saw the female spend 
about ten minutes in gathering brown, partly decayed plant material from 




















Auk 
Oct. 


370 Devsine, Nesting of Pied-billed Grebe 


the bottom and inserting it in the rim of the nest. Much of this came from 
the area directly around the nest. Green materials, obtained at some dis- 
tance from the nest, were inserted into it on two other occasions. All the 
building operations we observed were done by the female. 

Upon leaving the nest the grebes reversed the action of covering the eggs. 
Standing up erect, the grebe would sidestep around the edge of the nest, and 
with quick, short thrusts of the bill cover the eggs. The grebes seldom left 
the eggs uncovered. Three times, however, we saw them leave their eggs 
uncovered while working under normal conditions. Twice the male and 
female were exchanging places at the nest. On one of these occasions the 
male slipped off the nest, meeting the female coming toward it. They 
touched bills, then the male dove and the female hopped on to the nest and 
settled on the eggs. Another time the female left the nest with the eggs 
uncovered. Both birds could be heard a few minutes later back in the 
arrowheads. Eight minutes later, the male came up to the nest and took his 
place over the eggs. On a third occasion the male left the nest without 
covering the eggs as the female approached. Both birds dove together. 
Five minutes later the female appeared behind the nest. She poked at the 
nest rim several times and then dove. Five minutes after the appearance 
of the female, the male came back to the nest, covered the eggs thoroughly, 
and then dove out of sight. 

When alarmed, the grebes could cover their eggs very rapidly. The first 
time we started to take motion pictures, the grebe became alarmed at the 
noise of the camera. Jerking upright the grebe covered the eggs with three 
or four short thrusts of the bill. Then slipping off the nest backward it 
disappeared. The whole performance was over in less than five seconds. 
The covering over the eggs, however, was not complete, and the eggs 
showed through. Five minutes later, the grebe was back at the nest. It 
hopped on to the nest, covered the eggs more thoroughly, then dove. Often 
when alarmed the grebes would quickly cover the eggs and then sit down on 
top of the covered eggs. If no danger developed the grebe would uncover 
the eggs again and continue the incubation. 

When thoroughly frightened the grebes left the nest without covering 
the eggs. Once, without warning, I stuck my head out of the blind. The 
grebe on the nest gave me one startled, wild look and slipped off the nest 
without covering the eggs. I left the blind immediately but returned three 
minutes later. The grebe had returned and covered the eggs in my absence. 
Natural noises in the marsh, even if they were loud and startling, never 
frightened the grebes. Carp jumping and splashing so close to the nest that 
they startled us in the blind, did not cause any apprehension on the part of 
the grebes. Noises from the blind, however small, frequently caused 
alarm. Even visits to another blind four hundred feet away from the 
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grebe’s nest by other members of our party would cause the grebe to leave 
the nest and investigate. 

Turtles and the Long-billed Marsh Wren came to the nest in the absence 
of the grebes. Once a Marsh Wren came down to the nest and began to hop 
around catching insects. Finally it began to spread its wings out in a quiver- 
ing fashion and flutter around the nest in a mating display for a female 
sitting on top of the blind. In the meantime one of the grebes appeared in 
the arrowheads back of the nest. It sat there for several minutes watching 
the wren intently. When the wren began to flutter about on the nest the 
grebe dove and rose up suddenly between the blind and the nest. The wren 
flew quickly away. The grebe sank slowly and swam away. Another time 
while one of the grebes was incubating the eggs an eight-inch turtle came 
swimming up from behind the grebe and placed its forelegs on the rim of the 
nest. The moment the turtle touched the nest, the grebe whirled around 
and struck at the turtle, which quickly disappeared. 

With the hatching of the young the habits of incubation changed de- 
cidedly. The female did almost all of the incubating after the young began 
to hatch. With two young in the nest the average period of incubation 
dropped to seventeen minutes. Intervals between sittings ranged from six- 
teen minutes to several hours. On the day the third young hatched, the 
female came to incubate only once for a period of six minutes. The male 
did not appear at the nest after the day the first young had hatched. No 
adequate observations were made after the third young hatched. With the 
hatching of the first two young, the grebes became careless about covering 
the eggs, and about half of the time they failed to cover them. With the 
hatching of the third young the eggs remained uncovered all day. 

One thing that amazed us was the speed with which the chicks freed 
themselves from the eggshells. We found the first young hatched on the 
morning of July 31. No trace of the eggshell remained at the nest. At 
10.30 o’clock that morning the remaining six eggs were carefully checked. 
There was no evidence of pipping—no cracks appeared on any of the egg- 
shells. Yet at two o’clock the observer in the blind was startled to see a 
young grebe stick its head out of the covering of vegetation over the eggs, 
and then wiggle itself free. When the observer left the blind forty-five 
minutes later he checked the nest again and found five eggs remaining and 
the empty eggshell of the sixth. The young grebe had freed itself from the 
eggshell in three and one-half hours, and without any previous cracking or 
pipping of the eggshell. With the hatching of the third young we saw the 
female remove the eggshell from the nest. Taking it in her bill she swam 
about ten feet away, then dove to the bottom with it. 

We had many opportunities to see the young crawl up on the backs of the 
adults. The young always crawled up alongside of the tail and up under one 
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of the wings. Often they would crawl far forward under the feathers and 
finally their little black and white striped heads would appear out of the 
hollow of the adult’s back just behind the neck. If one young gained the 
back (and this seemed to be the coveted spot) the second young to crawl 
upon the back remained under a wing. We never saw more than two young 
upon an adult’s back at one time, but there is no doubt that a third young 
could have been accommodated under the other wing. The struggle to get 
up on the back was a violent one for the new-born young. It was always 
accompanied with much wiggling and scrambling, and often the young wou.d 
rest when halfway up, its legs dangling out from under the adult’s wing in a 
ludicrous fashion. The young scrambled up on the back of the adult both 
from the nest and from the water. When the young wanted to get up on 
the back of the adult while swimming in the water, it would swim up to the 
old bird and begin to poke at the breast or sides. The adult would then 
deftly swing around and present its tail to the young. With much pushing 
and wiggling the young one would scramble up under the wing. Sometimes 
the adults would dive with a young one under the wing. Often the adult 
would carry the young ones to the nest under the wings. However, if the 
old birds stood erect to uncover the eggs, the young would frequently slide 
out from under the wings. Once we saw the female shake out the young 
from her back after she had settled on the eggs, and at another time the 
young were dislodged when the female preened her back and wing feathers 
while on the nest. 

While much of the feeding was done back in the arrowheads and out of 
our range of vision, we were fortunate enough to see several feedings at the 
nest. Most of the time the young were fed on dragonfly nymphs. Some of 
these were almost as long as the young grebes, and though they tried might- 
ily the young could not manage to swallow the large nymphs. In this case 
the old grebe took the nymph from the young and shook and threshed it 
under water until the insect broke in several parts, whereupon the young 
swallowed the parts greedily. Once we saw an unusual feeding operation. 
A young one climbed up under the wing of the adult in the usual fashion. 
The old grebe sank out of sight, but within a few seconds rose to the surface 
again with its back covered with the lace-like stems of the bladderwort. The 
young one pushed its head out of the back and then the old grebe, turning 
its head backward, began to pick small insects out of the mass of bladder- 
wort and feed them to the young. 

The young grebes had a bright metallic chip with which they called inces- 
santly during the absence of the adults. When they were alarmed, however, 
they remained very silent, and if we approached the nest they frequently 
dove off the edge and hid in the arrowheads nearby. After an alarm the 
adult grebe would call her family together with a soft grunting hu, hu, hu, 
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puh, The last note though soft as the others, was sweet and high with a 
slightly falsetto quality. The young would answer with their sharp, chipping 
call as they came from their hiding places. We were able to observe for the 
first three days after the young began to hatch, and then we had to give up 
the work until the seventh day. On the seventh day we returned for more 
observations. We saw very little because most of the action took place in 
the arrowheads. We saw three of the five young that had hatched by that 
time, following one of the adults. Added to their sharp chip call was an ex- 
cited weep, peep, peep, much like the call of young ducks; and like young 
ducks they followed the adult constantly, clamoring continually for food. 
The old grebe dove frequently, but just what the young were being fed we 
could not determine. 

After five of the young were hatched we were unable to carry on any 
further observations. Of the two remaining eggs in the nest we opened one 
and found the chick inside alive and well developed. We have no doubt 
that the egg we left in the nest eventually hatched and the chick joined the 
rest of the family. Other business forced us to give up our observations 
after August 6, so that we were unable to follow this interesting family 
further and get data on their activities after they had left the nest. 

The accompanying photographs are by Carl Kinzel and Peter Stieb. 
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MARINE ALGAE IN FOOD OF RHODE ISLAND WATERFOWL 
BY JOHN J. LYNCH 


THE use of marine algae as food by Rhode Island waterfowl was first 
noted by the writer in the course of a study of the wintering habits of the 
Baldpate (Mareca americana) in Newport County. Shortly after the investi- 
gation was begun, the Greater Scaup (Nyroca marila) was observed to take 
certain species of the green marine algae as food. At that time it was 
thought that the ducks resorted to the algae as an emergency food. Later, 
it was found that Black Ducks (Anas rubripes rubripes and A. r. tristis) fed 
throughout the season on several species of algae in a brackish marsh in the 
town of Newport. 

TECHNIQUE AND SCoPE OF STUDY 


Observations were made in the towns of Newport, Middletown, Ports- 
mouth, Tiverton, and Little Compton, in Newport County, Rhode Island. 
The greater part of the investigation was carried on from December 1934 
to the first of April 1935. Supplementary studies of the Black Duck were 
made during the summer of 1935, and in January 1936 several trips were 
made to check previous findings on foods of the Baldpate. 

The stomach contents of several Baldpates were examined to determine 
the identity of the algae taken by that species. These algae were so little 
reduced by bird digestion, however, that it proved feasible to analyze the 
droppings of the birds. The bulk of the data contained in this report was 
obtained in this manner. Percentage composition of the various feedings 
was arrived at by averaging estimates of the proportion of each species of 
algae in several low-power microscope-field counts per specimen. Because 
accurate and detailed measurements could not be made, and because other 
foods may have been more completely reduced by digestive fluids, the 
percentages herein given must be considered only suggestive of the relative 
proportion of foods consumed. 

The nomenclature of the algae discussed in this paper follows Taylor’s 
“Marine Algae of the Northeastern Coast of North America’ (5). The 
identifications of algal material were made at the Rhode Island College of 
Education, in Providence. Acknowledgment is made of the aid and invalu- 
able suggestions given by Dr. Marion D. Weston, Professor of Botany at 
the College. A preliminary report on this study was presented in a paper 
for an extension course in Economic Ornithology, conducted by Dr. Charles 
Fish, at Brown University. 

BALDPATE 


Forbush (1) records the Baldpate as wintering sporadically in southern 
New England. Normally in this region wintering birds feed in the brackish 
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marshes of Tiverton and Little Compton, where the food plants Ruppia 
maritima, Zannichellia palustris, and Potamogeton pectinatus are available. 
The ducks feed at night during the hunting season, leave the feeding marshes 
at daybreak and spend the day on Easton’s, Gardiner’s, and St. Mary’s 
Ponds, artificial reservoirs located respectively in the towns of Newport, 
Middletown, and Portsmouth. Little feeding appears to be done on these 
ponds, as at that time of year the beds of submerged aquatic vegetation are 
well beyond reach of surface-feeding ducks. The Baldpates indulge in some 
amount of pilfering from the American Coot, and glean fragments of Naias 
flexilis, Potamogeton pusillus, and Ceratophyllum demersum broken loose by 
diving Scaups and Redheads. Later in the spring the Baldpates show a 
preference for the new leaves of grasses and they are then found in flooded 
meadows. 

This normal feeding schedule is disrupted by severe cold weather late in 
winter. The fresh ponds, and frequently the brackish marshes, are frozen 
over at such times. Probably a certain proportion of the Baldpate popula- 
tion is thus forced to migrate, but a considerable number of the birds move 
to salt water, usually associating with the Black Ducks, which normally 
are marine feeders late in winter. 

Although during the winter of 1934-35 Baldpates frequented the feeding 
grounds of the salt-water Black Ducks, the food habits of the two species 
varied greatly. The Sakonnet River shores at Sachuest Point, Middletown, 
supported numbers of Black Ducks and Baldpates during that period. The 
former subsisted on mollusks and crustaceans, which abounded in the rock- 
weeds (Fucus and Ascophyllum) between the tide marks; the latter, on the 
other hand, seemed to prefer the green “sea-lettuce” (Ulva lactuca), which 
was plentiful in the tide pools along the shore. Baldpates were observed in 
small flocks in another locality—Easton’s Point, in Middletown. Field 
observations indicated that the birds were gleaning drift plants of Ulva 
lactuca and Enteromorpha intestinalis from the floating sea wrack. A 
trickle of fresh water on the shores of this point was a favorite resort of the 
birds. Doubtless the presence of fresh water has much to do with the loca- 
tion of emergency feeding grounds of the Baldpate, as a third feeding ground 
was noted at Hazard’s Beach, Newport, where tide pools that supported 
an abundance of marine algae adjoined a small flow of seepage fresh water. 

Table 1 shows the species of marine algae found in the winter food of the 
marine-feeding Baldpate along the Rhode Island coast. In the column 
marked ‘Number of occurrences’ is given the number of specimens in which 
each species of algae was found to occur; the next column shows the number 
of specimens in which a species formed fifty per cent or more of the contents, 
and the last the number of specimens in which the entire contents were 
composed of one species. 
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Ulva lactuca is seen to be the most important food item taken by the 
Baldpate in this emergency feeding. Ulva is commonly found drifting 
during the season in which the birds are feeding in salt water, and it is 
probable that this species is procured from drift rather than from attached 
growths of the plant. Monostroma superficially resembles Ulva, and prob- 
ably is taken indiscriminately with the latter. Enteromorpha intestinalis 
may be obtained from places in which it grows attached to submerged rocks, 
although, like Ulva lactuca, it would be readily available to feeding birds in 
the drift weed wrack. The smaller algae, such as Hormiscia, doubtless were 


TABLE 1 
Species of Marine Algae eaten by the Baldpate 
More than 
Species Number of 50 percent 100 per cent 
occurrences of contents of contents 
CHLOROPHYCEAE 
ea cedandicmatseeds 22 19 6 
Enteromorpha intestinalis........... 18 2 0 
Enteromorpha clathrata............. 8 0 0 
Monostroma, spp.................. 3 0 0 
Hormiscia penicilliformis........... 1 0 0 
RHODOPHYCEAE 
Chondrus crispus.................. 1 0 0 
[Total number of specimens (stomach and droppings) analyzed...............22] 


taken incidentally while the ducks were feeding on the larger species; these 
filamentous forms commonly grow on the latter. 

Marine algae may be classed as an emergency food of the Baldpate. It 
may be that this bird would normally feed on eelgrass (Zostera marina) 
when it is driven to salt water by cold weather. The effect of the extirpa- 
tion of eelgrass (3, 4) on the food habits of the Baldpate is a matter for 
conjecture. It is possible that the ducks resort to algae in lieu of eelgrass, 
although this would be most difficult to prove because of the lack of com- 
parative food-habits data on the Baldpate in times when Zostera was 
abundant. 

GREATER SCAUP 


Several thousand Greater Scaups were concentrated off the shores of 
Second Beach, in Middletown, during December 1934. The food of these 
birds appeared to consist principally of mollusks, particularly young of the 
sea clam (Mactra solidissima). Only four specimens of the Greater Scaup 
were obtained in this area. Of these, the stomachs of two held small 
quantities of Ulva lactuca, and two droppings contained enough fragments 
of this plant to give a decided greenish color to the specimens. 
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It seems probable that in these instances Ulva lactuca was taken as a 
substitute for eelgrass, as the latter is known to have been an important 
food of the Scaup. Here again, however, it is impossible to give a definite 
evaluation of the feeding, because no data are available on the importance 
of Ulva in the food habits of the Scaup prior to the disappearance of the 
eelgrass. 

Buiack Duck 


A brackish marsh in the town of Newport, locally known as Cotton’s 
Creek, supports several thousand Black Ducks throughout each winter. 
Several pairs of ‘native’ Black Ducks (Anas rubripes tristis) nest there in 
spring. Feeding in winter is confined to night, while in the daytime the 
birds fly out to salt water. 

A dam and tide-gate were placed across the outlet of this marsh at least 
forty years ago. The tide-gate, however, long ago ceased to function. The 
marsh remains slightly brackish as a consequence, and the general water 
level is held fairly stable at what would correspond with high-tide stage 
prior to the construction of the dam. The salinity of the water is too low 
for the growth of Zostera, except in the immediate vicinity of the broken 
tide-gate. Ruppia maritima occurs in fair growths in a few ponds, but is 
crowded out over the main body of the marsh by dense submerged mats of 
the marine algae, Cladophora and Chaetomorpha. These algae, together with 
Enteromorpha intestinalis and E. clathrata, dominate the extensive shallows 
over much of the marsh. These shallows represent former stands of Spartina 
alterniflora (saltmarsh cordgrass) that have been drowned out by the dam- 
ming and subsequent rise in mean low-water level. Aside from the Clado- 
phora, which normally are brackish-water forms, these algae attain a much 
greater size here than they would in water of sea strength. Enteromorpha 
intestinalis, for example, which in its typical tide-water environment pro- 
duces fronds four to six inches long, here has fronds several feet long. 


TABLE 2 
Species of Algae eaten by the Black Duck 


More than More than 
Species Number of 50percent 85 per cent 
occurrences of contents of contents 


CHLOROPHYCEAE 
Chaetomorpha linum......... ry 35 9 1 
Cladophora expansa............... 34 4 1 
Enteromorpha intestinalis... . . ee 30 1 0 
Enteromorpha clathrata............. 16 0 0 


[Total number of specimens (droppings) analyzed... ...............-eeee eee 38] 
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Cladophora and Chaetomorpha are thus seen to compose the bulk of the 
vegetable food eaten by the Black Duck. Enteromorpha intestinalis aver- 
aged ten per cent of the entire feeding, and EF. clathrata usually was present 
only as a trace. Several of the minute unicellular algae were taken, usually 
attached to the larger species. These formed such an insignificant part of 
the food that no attempt was made to identify and study them. 

Animal organisms made up a large part of the food in many specimens, but 
it was impossible to estimate the proportion of animal to vegetable matter 
in fecal analysis. Crustaceans appear to be the principal items sought, 
particularly Gammarus spp., which abound in the algal mat. 

It is well known that eelgrass was formerly an important food of the 
Black Duck. Conditions in this particular marsh, however, lead one to 
believe that this feeding on marine algae is a normal occurrence. First of 
all, for many years the water here has probably been too fresh for eelgrass 
to grow. Furthermore, large numbers of Black Ducks fed in this marsh 
prior to the disappearance of eelgrass from the Atlantic coast. There are 
unfortunately no data available on the abundance of waterfowl on the marsh 
at that time for comparison with the present population. The possibility 
exists, therefore, that the present feeding on Cladophora and Chaetomorpha 
and other algae on this marsh may be the result of the shortage of eelgrass 
on former feeding grounds. 

In the spring and early summer of 1935, droppings of both the adult and 
the young ‘native’ Black Ducks of this locality contained Chaetomorpha and 
Cladophora. This tends to support the contention that marine algae are 
normal foods for the waterfowl of this marsh. Evidence from other points 
on the Atlantic coast indicates, on the other hand, that the Black Duck will 
resort to marine algae as a substitute for eelgrass. The stomachs of Black 
Ducks taken on Long Island, New York, in December 1936, contained con- 
siderable quantities of Ulva lactuca. 


VALUE OF MARINE ALGAE AS EMERGENCY Foop ror WATERFOWL 


It appears from this study that ducks cannot digest efficiently marine 
algae of the membranaceous type, including such species as Ulva, Entero- 
morpha, and Monostroma. The fact that algal material from droppings was 
so little reduced by digestion as to permit of specific identification is evi- 
dence in point. The degree of digestion of algae varies with the individual 
bird, but in no case did the reduction of tissue in digested membranaceous 
algal material seem comparable with that normally found in tissues of other 
plants eaten by birds. Several instances were noted in which birds had 
passed scraps of Ulva fronds 5 millimeters in diameter, and almost invariably 
in droppings that represented feedings on this alga, plant fragments could 
be recognized with the unaided eye. 
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It must be borne in mind, however, that fecal analysis does not show the 
actual percentage of algal material digested. Intensive quantitative study 
is needed before a definite statement can be made in this regard. At the 
same time, superficial observation indicates that marine algae may not be 
so susceptible of digestion as other plant materials, and for this reason the 
value of algae as an emergency food is questioned. 

Despite the apparent indigestibility of marine algae, the ducks under 
observation remained in comparatively good condition after several weeks 
of feeding on these plants. No evidence was found that the Baldpate took 
any food other than marine algae during this period, although it is recog- 
nized that there are many foods that cannot be detected in fecal analysis. 
Thus it would seem that marine algae of the species discussed form an ade- 
quate emergency food for the Baldpate during protracted cold weather. 
Furthermore, these algae are important in supplementing the animal diets 
of the Greater Scaup and the Black Duck. 


SUMMARY 


During the winter of 1934-35, certain waterfowl were found to feed on 
marine algae in Newport County, Rhode Island. The Baldpate, when 
driven to salt water by the freezing over of the fresh-water marshes, fed 
extensively on Ulva lactuca and Enteromorpha intestinalis; Scaups took small 
quantities of Ulva lactuca; and a local concentration of Black Ducks sub- 
sisted to a large extent on the brackish-water algae Chaetomorpha linum 
and Cladophora expansa. 

The occurrence of marine algae in the food of these ducks may have a 
particular significance in view of the present dearth of eelgrass on the 
Atlantic coast. Possibly the Baldpate normally would feed on eelgrass 
when driven to salt water, and has resorted to algae as a substitute. This 
seems even more probable in the case of the Scaup. The feeding of the 
Black Duck on brackish-marsh algae seems more likely to be a normal 
occurrence in this particular instance. In all cases, however, lack of com- 
parative food-habits data during times of eelgrass abundance makes it 
possible only to speculate on the extent to which algae are important as a 
substitute food. 

Marine algae appear generally to be partially indigestible. The fila- 
mentous forms such as Cladophora and Chaetomorpha seem to lend them- 
selves more readily to avian digestion that do the membranaceous forms, 
such as Ulva. Nevertheless, these algae were found to constitute an ade- 
quate emergency winter food for the Baldpate. Moreover, they dominated 
the vegetable portion of the feedings of the Scaups and the Black Ducks 
studied, and formed an important addition to the animal-food items taken 
by these birds. . 

















380 Lyncu, Marine Algae as Food of Waterfowl _— 


REFERENCES 
(1) Forspuss, Epw. Hows 
1925. Birds of Massachusetts and other New England States. Mass. Dept. 
of Agr., Vol. 1. 
(2) Fartow, W. G. 
1879, 1881. Marine Algae of New England. Report of U. S. Commr. Fish 
and Fisheries. 
(3) Corram, CLARENCE 
1935. Present situation regarding eelgrass (Zostera marina). U.S. Dept. 
Agr., Biol. Surv., Wildlife Research and Management Leaflet, BS-3, 
February. 
(4) Lyncu, J. J., anp Corram, CLARENCE 
1937. Status of eelgrass (Zostera marina) on the North Atlantic coast, 
January. U. 8S. Dept. Agr., Biol. Surv., Wildlife Research and 
Management Leaflet, BS-94, July. 
(5) Taytor, Witu1am R. 
1937. Marine algae of the northeastern coast of North America. Univ. of 
Michigan Press. 
(6) Corram, CLARENCE 
1938. Status of eelgrass (Zostera marina) on the North Atlantic coast, 
February. U. S. Dept. Agr., Biol. Surv., Wildlife Research and 
Management Leaflet, BS-110, April. 


U. S. Biological Survey 
Pilot Town, Louisiana 





























Vioso | SHOEMAKER, Social Hierarchy in Flocks of Canary 381 


SOCIAL HIERARCHY IN FLOCKS OF THE CANARY 
BY HURST HUGH SHOEMAKER 
INTRODUCTION 


Tue attention of biologists was focussed by Darwin upon the question 
of animal fighting and competition. It was not until many years later that 
biologists began to realize that group integration and cooperation was an 
equally important force in the living world. Colonies of ants and termites, 
herds of mammals, and flocks of birds demonstrate types of social organiza- 
tion familiar to all. Allee (1931) has shown that the roots of this social life 
extend far lower than these in the animal kingdom, even so far as to in- 
clude all of the phyla of animals. Many social groups as of ants and termites 
have utilized the potentialities of cooperation to such an extent that fighting 
within the social unit does not exist. With vertebrates, however, this high 
degree of harmony within the group never exists and some fighting usually 
occurs between members of the group and may even occur between male 
and female of a monogamous pair and between them and their offspring. 
The survival value of such grouping is shown in many ways: (1) greater 
defensive strength in numbers; (2) more eyes in more directions to detect 
predators; (3) heat conservation in severe weather; (4) ease of finding food 
to be shared by the group; (5) proximity of sexes insuring greater fertility; 
and finally, (6) group breeding may result in lessened mortality of the 
young. 

The fact that societies of vertebrates often are organized so that the 
individuals exhibit a certain order of precedence is probably not familiar to 
many except in human institutions where it may frequently be seen, as for 
example in a university community, an industrial organization, or an army. 
While students of the social insects have pointed out that this method of 
organization is much inferior to that found among the termites and Hymen- 
optera, it is recognized to be superior to no organization at all and appears 
to be basic, at least for vertebrates. Human society has gone a great dis- 
tance in substituting intelligence for force in inter-individual relations but 
only a glance at a daily newspaper should be sufficient to show that man 
is still upon the lower level in dealing with international relations. The 
present study of canaries is not meant directly to solve our human prob- 
lems but it does form one small chapter in the field of general sociology of 
which the sociologies of men and canaries form parts. 

In studying a flock of domestic fowl, Schjelderup-Ebbe (1922a) found 
that the individuals usually arranged themselves in a definite linear order 
of dominance as determined by pecking. This he called the ‘peck order.’ 
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In such an order A pecked B, C, D, E, and F. _B pecked C, D, E, and F, 
etc., down to F who pecked no bird. This order of position was established 
upon the first meeting between two individuals and remained constant 
until a revolt occurred after which a new constant order persisted providing 
that the revolting bird was winner of the fight. When strange birds were 
introduced into a pen with resident birds, the latter usually took the 
dominant position. While this last phenomenon is not strictly comparable 
to ‘territory’ as used below, it is probably basically similar. 

The social organization was frequently complicated by a triangle situa- 
tion in which A pecked B, B pecked C, and C in turn pecked A. Since an 
order is based on a series of first combats and, once established, tends to 
remain constant, it is easily seen how such a triangle could become fixed. 
Schjelderup-Ebbe studied birds of more than fifty species, including the 
common canary, and in all of them this fixed hierarchy was supposed to 
have existed. It should be noted, however, that detailed description was 
given for the domestic fowl only. 

Katz and Toll (1922) attempted to correlate the position of fowls in the 
social hierarchy with the ability to learn certain simple problems. While 
the chicken which was highest in the social hierarchy gave the best per- 
formance in most of the problems, the others failed to show any obvious 
correlation. 

Masure and Allee (1934a) repeated Schjelderup-Ebbe’s observations on 
fowls and extended them to include the pigeon. Their findings with the 
former supported remarkably well the findings of Schjelderup-Ebbe. The 
findings with the pigeons demonstrated a kind of social organization pre- 
viously undescribed. Here it was“ . . . the rule for inferiors to peck 
superiors and for the latter to retreat at times before the attack of an in- 
dividual which is more usually subservient in its contact-pair relations with 
that particular bird.””’ They found also an effect of spatial relations on 
dominance. For example one bird stood higher in the social order when 
near the food pan and the other when at the entrance to the roost. This 
effect of territory is of interest because, as will be seen, territory has a strong 
influence on the social reactions of the canary. 

Later Masure and Allee (1934b) described the flock organization of the 
Shell Parakeet. This species proved to have a social organization of the 
type described for pigeons which is characterized as a ‘peck-dominance’ 
rather than a ‘peck-right’ as found in fowls. In breeding flocks the males 
were dominant over the females while in non-breeding ones the females 
were dominant. They found no significant correlation between the peck- 
dominance order and scores made in learning to run a simple maze. This 
species differed from the pigeon in that the peck-dominance, once estab- 
lished, tended to remain fairly constant. 
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Murchison (1935 a, b, ec, d), studying fowls found a positive correlation 
between peck order and distance moved toward another bird in a runway. 
The former he called ‘social reflex No. 1’ and the latter ‘social reflex No. 2.’ 
He also found that these were correlated with the amount of treading 
which he called ‘social reflex No. 3.’ Like the other investigators with 
fowls he found roosters to be dominant over hens. Murchison, Pomerat, 
and Zarrow (1935) found no positive correlation between peck order and 
the size of the bird or the size of any of its organs. 

Evans (1936) described a social hierarchy in the lizard Anolis particu- 
larly during the breeding season when sexual fighting was at its height. 
Winter mating and fighting were induced by injections of sheep pituitary 
or by antuitrin S. Normal males, castrate males, or castrate females fought 
and defended territory while normal females did not. A female with 
atrophied ovaries in January, when injected with testis material, fought 
males but an uninjected female failed to fight. Evans (1938) also made a 
field study of the territorial behavior of Anolis. 

Uhrich (1938) investigating the social hierarchy of white mice found 
fighting to be very common among the males but rare among the females. 
The commonest type of social hierarchy in mice was exclusive dominance 
by one male with no fighting or resistance on the part of any of the sub- 
ordinates. Little or no correlation was found between the fighting order 
and such factors as weight, age, and copulation order. Castration dimin- 
ished the fighting of males. A male was more likely to win a fight in his 
home cage than in a strange one. 

Blatz, Millichamp, and Charles (1937) made an extensive study of the 
social relations of the Dionne quintuplets, when they were between the ages 
of two and three years. The social ranking was determined by the number 
of pushing contacts and other criteria noted in a daily observation period of 
ten minutes. The number of social contacts was not correlated with the 
mental rank since the total contacts ranking was A, C, Y, M, and E, while 
the mental ranking was Y, A, C, E, and M. 

A recent contribution to the study of social hierarchy in birds made by 
Noble, Wurm, and Schmidt (1938) was primarily a study of Black-crowned 
Night Herons but incidentally involved some interesting experiments with 
pigeons. Like Schjelderup-Ebbe (1935) and Masure and Allee (1934a), 
they showed that birds fight harder in certain space relationships, thus 
complicating the results of the social hierarchy study. It was an interesting 
observation that males, though usually dominant over females, assumed a 
subserviant attitude in order to ‘attract’ the females into their territories. 

The main problem of the present study was to discover the type of social 
organization existing among canaries and to discover what factors were 
correlated with social dominance. No clear analysis of all the factors in- 
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volved in determining dominance is reported in the literature for any species, 
Age has been found to be correlated with it in fowls. Sex was found to be a 
factor with some species in which the male is dominant and in others the 
female. No correlation has been shown between weight and dominance in 
birds. Observations connected with this problem extended from 1934 to 
July 1938, and are being continued. The specific experiment reported here 
was made after many preliminary observations which pointed the way for 
planning it and allow comparisons which greatly strengthen the conclusions. 
Space forbids reporting more at this time. 


MATERIALS AND METHODS 


The present study was based on five male canaries (Serinus canarius), 
numbered 39, 55, 58, 97, and 98, and five female canaries, numbered 14, 15, 
17, 18, and 19. All of these birds, which were raised by the author, were 
from a somewhat inbred strain. The males were raised by the same pair 
of birds and were related on one side to the females. With the exception 
of male 98, which had a small dark cap, all birds were a pure yellow color. 
In order to insure quick and certain identification by the observer, the birds 
were given distinctive markings on the feathers with aniline dyes. 

The flight cage containing the birds was forty inches long, twenty-four 
inches wide, and thirty-six inches high. There were four perches extending 
the width of the cage, two low near the center and two high near the ends 
of the cage. Small cages eight inches in each dimension were attached to 
the large cage. They opened to the flight cage through a door which was 
just large enough for a bird to pass through easily. A nest, seed cup, and 
water cup were provided for each small cage. Bathing dishes, hard-boiled 
egg, lettuce, gravel, cuttle-bone, and seed were placed on the floor of the 
flight cage. The males were observed in this cage for one day in order to get 
some indication of the peck order without the influence of the females. 
Then each was enclosed in one of the small eight-inch cages and the door to 
the flight cage blocked. To each one was then added at random one of the 
five females. For a week, except during the period of observation when 
they were allowed to go freely in and out of the flight cage, the same birds 
were kept in these same small cages. The week was sufficient time for them 
to become paired with the mates, which they kept throughout the entire 
experiment. Seed and water were kept constantly before the birds but 
fresh egg and lettuce were added daily just before observations were made in 
order to get a maximum of fighting in a short time. 

All fighting behavior was recorded but for the purposes of this description 
only the decision fights were used. By decision fights is meant fights 
terminated obviously by the retreat of one of the participants. The term 
‘peck’ as used here refers to a decision fight or to any advance toward an- 
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other bird which retreats in obvious response to the attack. In other words 
a ‘peck’ as used in this paper means any pair-contact reaction in which there 
is a definite outcome. Other notations made included feeding of mates, 
feeding of young, egg laying, nest construction, copulation, posturing, 
defense of territory, and any other unusual behavior or environmental 
incidents. During observation the author stood or sat not more than six 
feet from the birds which were apparently not disturbed by this factor. 
Daily observations were made when possible. It was impracticable to 
observe for the samc length of time each day since on some days, during the 
moulting period particularly, very few pecks were dealt during the twenty 
to thirty minutes after the time of feeding which constituted the usual 
period of observation. 

Although observations on the social organization of flocks of canaries 
extended over more than three and one-half years and are being continued, 
the experiment here reported began in June 1936 and ended in March 1937. 
During the winter the temperature, which usually remained between 68° 
and 74° Fahrenheit, was controlled by a thermostat and steam heat. Nat- 
ural daylight was used and electric lights were never turned on at night. 
Some light from a street lamp shone in the window but the room was always 
dark enough at night to inhibit activity of the birds. 


OBSERVATIONS 


Type of Social Order —Table 1 presents the distribution of the total pecks 
dealt and received during the entire experiment. Consideration of these 
data reveals that each bird dominated each other bird at least three times 
during the ten months. This type of social relationship indicates either a 
lack of complete dominance at any one time or a highly changeable system, 
or both. Later analysis will show that both factors are operating. 

Birds numbered 14 to 19 are females while those numbered 39 to 98 are 
males. It is seen at a glance that males do more fighting than do females; 
two striking exceptions occur in the female combinations 14-19, and 15-18. 
In these cases most of the pecking was confined to a very few days during 
which one bird drove the other about the cage almost constantly. In the 
first case, 14 pecked 19 two hundred and forty-seven times in two intervals 
of five days in August and three days in October. In the second case, 15 
pecked 18 two hundred and five times in an interval of eight days in Septem- 
ber. In each case the despot, after the interval of driving, laid a set of eggs 
within two to ten days. This suggests an inherent mechanism for removing 
other females from the vicinity of the nesting site. It is also apparent that 
males usually dominate females but there are two interesting exceptions to 
this in the combinations of 15-55 and 19-97. In each of these cases the 
male dominated is the mate of the female involved. It will be pointed out 





















































1 To read table use for example the first line: 14 pecks 15 forty-seven times while 15 pecks 
14 sixty-six times. 
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py: later that during the height of the breeding activity it is the rule for the 
i. female to dominate the mate. 
E 
1Fl TABLE 1 
i Total Pecks for Each Combination of Birds for Ten Months' 
oe . Bird . s Bird . 
th q Number q q Number q 
Bi ) A B < 2) A B < 
| 66 14 15 47 51 18 19 18 
a 65 14 17 37 85 18 39 3 
i 80 14 18 96 44 18 55 14 
if 98 14 19 376 45 18 58 3 
1h} 96 14 39 11 61 18 97 14 
a 79 14 55 37 99 18 98 45 
tal 78 14 58 60 shi Sie vy: vad 
hi 78 14 97 28 66 19 39 7 
1} 110 14 98 45 57 19 55 12 
| nee ams i ith 79 19 58 6 
a 32 15 17 36 49 19 97 55 
Ve 101 15 18 342 81 19 98 8 
i 61 15 19 70 a aaa nies stoi 
i 75 15 39 13 227 39 55 89 
i 27 15 55 198 169 39 58 157 
i 111 15 58 39 344 39 97 125 
lig 86 15 97 19 712 39 98 356 
ih 86 15 98 16 ee m. é. Uh 
i ite iba wid shies 44 55 58 501 
i 10 17 18 33 396 55 97 64 
| 59 17 19 48 394 55 98 185 
ii 68 17 39 57 ca age aos ip 
i 41 17 55 25 273 58 97 344 
i 44 17 58 8 620 58 98 172 
ity 68 17 97 18 nk ese ie vies 
ai 154 17 98 4 175 97 98 1,008 
i 


Effect of Sex on Position in the Social Order.—Table 2 reanalyzes informa- 
tion found in Table 1 on the basis of sex. It is seen that the least dominant 
male pecks more than the most dominant female. The total male pecks are 
8,222 as against 2,471 for the females. It is further seen that these birds 
peck others of the same sex more than they do others of the opposite sex. 
Females peck females 1,726 times while females peck males 745 times and 
males peck males 6,355 times while males peck females only 1,867 times. 


| 
| 
| 


: 
| 

















i SuHoEMAKER, Social Hierarchy in Flocks of Canary 387 


TABLE 2 
Distribution of Pecks According to Sex 
Homosexual female pecks Heterosexual female pecks 








14 pecks all females 556 and pecks all males 181 to 737 
15 “é ‘é ‘é 514 “éc ‘““ ““ “cc 285 “ec 799 
19 ‘“c ‘““ ‘““ 269 “c “c ““ “ 88 “ 357 
18 ‘é ““ “c 209 “é ‘ce ‘“é “ 79 “ 288 
17 ‘6 ‘é ‘“ 178 sé sé ‘“c “ 112 “ 290 
1,726 745 2,471 

Homosexual male pecks Heterosexual male pecks 
97 pecks all males 2,021 and pecks all females 342 total 2,363 
98 ‘6 “ “ 1,901 és ““ “c “ 530 “ 2,431 
55 ““ “é ‘“ 977 ‘“é “ec ““ “ec 248 “ 1,225 
58 rT ‘“é ‘sé 729 * ‘ce ‘é “ 357 “ 1,086 
Sala 727“ at oe a 390 “ 1,117 
6,355 1,867 8,222 


Grand total 10,693 


In Table 3 the birds are ranked in order of dominance. Again, this ar- 
rangement shows clearly that males dominate females as a rule. The ex- 
ceptions due to the female dominating her own mate are shown by the 
blanks in the lines following all of the males except 39. 


TABLE 3 
Dominance during Largest Number of Months 

97 dominates eight 14 18 15 17 .. 30 5 6&8 8 .. is 
98 dominates seven 14 .. 15 17 19 39 55 58 .. .. (ties 18) 
55 dominates five 418... © .: Gea ee 
58 dominates five . Bw THe .: ie oe ie 
39 dominates five 1418 16 17 10 .. ss es) oe 
19 dominates four .. 18 6-7 .. us see i's 
17 dominates four ar ie eee 

15 dominates three |! re My 
18 dominates one | Y ERAN 
14 dominates one ce ee ee ee 80 0 OS 


The domination of the males by their mates creates many of the triangle 
situations among canaries such as have been already described for fowl. 
These triangles may exist among birds of the same sex as seen by the tri- 
angle of females indicated by the dotted lines in Text-figure 1 which is made 
from data presented in Table 3. One triangle is produced by a female 
dominating a male which is not its mate, as indicated by broken lines, but 
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the other seven are produced by females dominating their mates. Attention 
is called to the fact that 15 and 55 are mates as are 19 and 97. Triangles 
are always produced when a bird dominates another which in general 
relations stands higher in the peck order. In the first triangle, for example, 
14 dominates 19, 19 dominates 17, and 17, in turn, dominates 14, while 
from the general reactions the expected order would be: 19 dominates 17 
and 14, 17 dominates 14, and 14 dominates none. 
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Text-ric. 1.—Triangles formed by ranking in order of dominance. 


Effect of the Breeding Activity ——When no breeding is going on, so little 
pecking takes place in the finck that it is not profitable to make observations 
except for the few minutes after fresh food is given. This is one of the 
reasons that the birds were not watched for a uniform period of time. It is 
also pertinent to note that the three highest-ranking males in the flock 
represent the only pairs to raise any young to maturity. Male 39 and its 
mate are seen in Table 4 to have raised one young bird to about one-half 
the age necessary to leave the nest before it died. The pair 58 and 14 had 
only two sets of eggs, hatched young once, and did not feed these. It is 
impossible to determine by the information at hand whether these nesting 
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failures were due to the males, the females, or both. The following observa- 
tions, however, seem to be significant. An indication that circumstances 
coincident with breeding affect the order of dominance is brought out by 
the contacts of 58 and 98. Due to the close proximity of 55’s territory, cage 


TABLE 4 
Nesting Activities 


Number of young Sets of eggs 


Male Mate raised laid 
98 18 9 5 
55 15 6 6 
97 19 3 8 
39 17 % 7 
58 14 0 2 


4, to 58’s territory, cage 5, and the strong dominance of 55 over 58, the 
latter and its mate were unable to hold cage 5. They were usually found 
invading the nests of other birds. As is seen from the detailed account of 
territory given below, 98’s cage was the one most frequently invaded. Due 
to this tendency to invade, most of the contacts between 98 and 58 were 
fought in or near 98’s territory and were thus won by 98 since birds fight 
harder in their own territories. In order to see whether 58 could hold a 
territory, in January another cage (No. 6) was added to the experiment. 
It was placed as far from 55’s territory as possible and attached just below 
98’s territory, cage 1. Soon 58 became able to hold cage 6 and was dominant 
to 98 from then on. The shift is shown in Text-figure 3. This may mean 
that 58 is fundamentally the superior one of the two but due to the peculiar 
circumstances involved, 58 appeared inferior to 98 until conditions were 
revised. At or near the close of the experiment in March, Text-figure 3 
shows that 58 became dominant to all but 97, in neutral territory. Shortly 
after the close of the experiment, 58’s mate laid in cage 6 and 58 defended 
the nest from all for the first time. 

The data given in Table 4 do not necessarily imply whether (1) high 
reproductive activity raises the bird in the peck order, (2) the higher birds 
in the peck order have a better chance for reproduction and therefore re- 
produce more, or (3) both functions are controlled by another factor such 
as the pituitary gland. 

Breeding activity alters the pecking order since it increases the dominance 
of the females over the mates. In an attempt to analyze and illustrate the 
importance of this factor a detailed study is presented of the data collected 
luring November as one of the months of greatest breeding activity. Table 
5 shows the ranking of dominance for that month determined by the num- 
ber of birds of the same sex dominated over the largest number of days of 
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TABLE 5 
Rank of Dominance based on Despotism for Month of November 
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the month. As might be expected from the above observations all five 
females dominated their mates during November and this dominance ex- 
tended in some cases to males which were not their mates. This increased 
domination of the mate by the females naturally led to a great increase of 
triangle situations for November. These are shown in Text-figure 2. Dur- 
ing this month there were eighteen heterosexual triangles caused by females 
dominating their mates, eight heterosexual triangles caused by females 
dominating males which were not their mates, and one homosexual triangle. 
It is significant that there was no increase in the number of homosexual 
triangles. 

With increased breeding activity dominance increased in many instances. 
Attention is called to Text-figure 3 for reference to all cases mentioned in 
this paragraph. Before the experiment began, and before the five regular 
females of the experiment were introduced, another female had been present 
with the five males. 39 paired with this female and was the dominant bird 
in the flock keeping all the other males at a distance. The dominance lasted 
for a few days after this female was removed and the females of the experi- 
ment were introduced. During this time 39 and this female called to each 
other almost continuously. 39 then went down in the social ranking and 
97 became dominant and held its dominance over all through the rest of the 
experiment except that from August to October, 58 dominated 97. As is 
seen in Table 4, 97 is the male whose mate laid the greatest number of sets 
of eggs. 

Examination of Text-figure 4 reveals the changes from day to day, some 
of which appear to be associated with breeding activity. On November 4, 
39’s young hatched and on November 5, 39 dominated three males and 
equaled the fourth. On November 16, 39 and its mate were building a new 
nest when 39 became dominant over 55 and 97 and raised its ratio of pecks 
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given to 58 and 98. On November 2, when 55’s mate laid, 55 became 
dominant to all other males and on November 15 and 16, when the young 
hatched, 55 became dominant to 39 and 98. 97 became dominant to all 
males and overcame 58, which it had never dominated as 97 and its mate 
started a new nest on November 7 and 8. When its mate laid on November 
20, 97 became very despotic and this caused it to show a high ratio of pecks 
over the other males. On November 27, as 98’s mate was about to lay, 98 
revolted against 97 and raised its ratio of dominance over the other males. 


NATURE OF DoMINANCE IN CANARIES 


Due to the fact that the nature of the dominance existing in flocks of 
canaries is a disputed question, it deserves careful description. The ques- 
tion at hand is whether the social order is of the rigid ‘peck-right’ type or the 
‘peck-dominance’ type. The former was described for fowl by Schjelderup- 
Ebbe (1922) and confirmed by Masure and Allee as a type in which one 
individual invariably, or almost invariably, had precedence over the other. 
The latter type, described by Masure and Allee (1934a) for pigeons, has 
been referred to as a ‘win-or-lose’ relationship where first one bird retreats 
and then the other, the one retreating the fewest times being said to show 
peck-dominance. Schjelderup-Ebbe recognizes only the first type and lists 
the canary as one of the birds manifesting it. A detailed description of the 
contacts of the same five male canaries is given below. Since the females 
showed essentially the same thing and since their contacts are much less 
frequent, they are not described in this section. The orders of dominance, 
from month to month, are summarized in Table 6 where the number of 


TABLE 6 
Ranking of Males on Basis of Number of Males Dominated 
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males dominated is listed after the bird dominating. In the case of a tie 
each of the two birds involved is given one-half. The order of dominance, 
as a whole, is far from stable but certain individuals tend to remain fixed 
after the initial period of adjustment. Text-figure 3 gives in addition the 
birds which are dominated and the scores for each combination for each 
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month. It reveals for periods of one month, that nineteen of the one hun- 
dred pair-combinations (five birds for ten months) have pecks in only one 
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Trxt-Fric. 3.—Numbers represent pecks for the male at the beginning of the line. 


direction. There are all variations from this complete dominance to com- 
binations in which the same number of retreats occurs for each member; 
sixty to sixty in one case. From Text-figure 3 we are forced to conclude that 
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one of three conditions exists: (1) that the nineteen cases represent the 
‘peck-right’ condition and that the other eighty-one represent periods of 
revolt; (2) that a state of win-or-lose exists between all combinations and 
that in the nineteen cases the lower bird is not favored sufficiently by 
eircumstances to win any contacts; or (3) that both sorts of peck orders 
exist at the same time. The last view seems better to fit the facts especially 
in view of known circumstances which affect the outcome of pair contacts. 
One of these, the territory in which the contact takes place, is discussed 
below. 

In order to understand better what is taking place from day to day, a 
daily analysis has been made of contacts during the month of November. 
Text-figure 4 presents the daily distribution of observed pecks. One inter- 
esting combination is 55-58 in which 58 was not dominant a single day of 
the thirty. On only two days of the thirty did 58 dominate in an observed 
pair contact and this was seen but once for each day; there were no non- 
decision fights. From November 3 to 29, the results of this one combination 
appear to conform to the findings of Schjelderup-Eobe. The two pecks in 
the reversed direction are, however, not of the nature of a revolt since there 
was no non-decision fighting for this combination during November. The 
case 58-97 presents a reversal of dominance but without an observed strug- 
gle. In all there are forty-one complete exceptions to a fixed order of 
dominance to say nothing of fourteen days in which observed pecks were 
evenly divided. 

A still more detailed analysis was made of the pair contacts of the males 
for November 7. These contacts are summarized in Text-figure 5, where 
each dot along either the broken or the unbroken line represents a ‘peck’ 
for the bird indicated at the beginning of the line. This figure illustrates 
that reversals often last no longer than for a single ‘peck.’ Only four of the 
ten combinations demonstrate complete dominance for the whole day. The 
longer lines of dots indicate birds with more contacts and the three longest 
represent the three birds forming a triangle in which 97 pecks 55, 55 pecks 
58, and 58 pecks 97. The facts, that there was an unusually large number 
of pecks on this day and a complete reversal, placing 97 over 58 before 
observations were made the following day, may be related. This reversal 
permanently broke up the only male triangle of long standing and supports 
Murchison’s view that triangles tend to give place to linear dominance if 
given sufficient time. Itis worthy of note that these males had been together 
for one hundred and thirty-three days before November 7, and their social 
rank was supposedly on a steady basis. This shift in dominance is normal 
and in most cases, as can be seen in Text-figure 4, occurs much more fre- 
quently. i 

Effect of Territory.—Eighteen (33 per cent) of the fifty-five complete 
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exceptions to the fixed order of dominance and cases of even distribution 
referred to in Text-figure 4 can be traced definitely to the effect of territory. 
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Trext-Fic. 4.—Male contacts for November. 


For example, all but one of the deciding contacts which caused 39 to win 
over 55 for five days, were fought in or near the entrance to the nesting 
cage of 39. In other words, the circumstance which caused 39 to fight 
harder in these cases was the proximity of its nest. The areas of the de- 
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fended territories radiated from the small cages, including the nests, to 
different distances depending on various factors, such as the dominance 
ranking of the defender and that of the invading bird. Even for the same 
combination of birds the area defended differed from day to day and de- 
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Text-Fric. 5.—Male contacts for November 7. 


pended, among other known factors, on the time in the egg-laying cycle. 
At times 39 defended not only its nesting cage from 98 but also the two 
higher perches. Late in the evening, it was noted on several occasions, that 
39 could still hold the nesting cage but not the two perches. This may 
have been due to a tendency of the weaker bird to become fatigued. On 
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rare occasions all tendency to defend territory, even of the nesting cage, 
was lost. 

For the convenience of analysis only the pecks won or lost in the nesting 
cages are included in what is called ‘territory’ in Table 7. If all contacts 
in the territory limits between ‘resident’ and ‘intruder’ for the month of 
November are added there are 168 won by ‘residents’ and twenty-seven won 
by ‘intruders.’ Of these twenty-seven, all but two involved the pair 14 and 
58 whose territory was not localized to their own cage. They not. only 
defended cage 5 poorly but ‘attempted’ to defend cages used by other birds. 
The important influence exerted by territory is shown by the total figures 
but it becomes still more striking if we rule out the pair 14 and 58. Then we 
have one hundred and one contacts won by ‘owners’ and only two lost, or 
about two per cent of exceptions to complete dominance in territory dis- 
tributed among twenty-two different combinations of birds. Females 
drove away females more times than males drove away females and males 


TABLE 7 
Territory Defense for November 


Female 


Times bird Times bird Times Times 
Bird defended lost to defended defended 
territory invader against males against females 
14 5 1 5 0 
15 ] 0 1 0 
17 2 0 2 0 
18 14 0 0 14 
19 S l 8 0 
Total 30 2 16 14 
Male 
Times bird Times bird Times Times 
Bird defended lost to defended defended 
territory invader against males against females 
39 39 2 36 3 
55 9 0 9 0 
58 7 17 7 0 
97 32 6 31 1 
98 51 0 47 4 
Total 138 25 130 8 


Total contacts in territory in November—195 
Contacts won in territory in November —168 
Contacts lost in territory in November — 27 
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drove away males more times than females drove away males. Though 
females drove away males slightly more often than they did females, the 
fact that most of the invasions were made by males made a decidedly 
greater percentage of the defenses homosexual. 

At least one case of territory defense deserves special note. 


November 14—Female 18 hatched two young in nest 1. 

November 20—When young were six days old and 18 was off nest 1 more frequently 
14 was seen to enter nest 1 and proceed with nest building on top of 18’s young. 
Three times 18 was seen to drive 14 out of cage 1, which contained nest 1, and twice 
to drive her off perch 1, which was near. 

November 22—Female 18 drove 14 from cage 1 once. 

November 23—Female 18 drove 14 from cage 1 four times. 

November 24—18 drove 14 from cage 1 twice. 

November 25—18 drove 14 from cage 1 twice. 14 pecked 18 once on perch 1 
and once on perch 3; fought back at 18 for the first time in a month. 

November 27—-18 drove 14 from cage 1 once and pecked her once on perch 4. 
14 pecked 18 six times on perch 1, three times on the floor, and once on perch 3. 14 
was now able to hold perch 1. 

November 28—18 did not peck 14. 14 pecked 18 four times on perch 1 and once 
on perch 4. 

November 29—18 pecked 14 twice on perch 1 and once on perch 4. 14 pecked 
18 three times on perch 1 and once on the east wall. 18 was again partially able to 
hold perch 1. 

November 30—18 pecked 14 six times on perch 1 and once on the floor. 14 pecked 
18 once on perch 1 and once on perch 4. 14 was now beginning to build in its own nest 
in cage 5. 18’s dominance on perch 1 was now almost completely restored. 

December 1—18 pecked 14 on perch 1 once. 

December 2—18 drove 14 from cage 1 once. 

December 5—18 drove 14 from cage 1 twice. 

December 7—18 laid its first egg in nest 1. No more contacts were observed be- 
tween 18 and 14 until Christmas day, when 18’s young were four days old; then 14 
started building on top of 18’s young again and the same kind of conflict as the 
above started all over. 


It is observed in this case that female 18 did all of the defense of cage 1 
from the intrusion of female 14. This may have been due to the polyga- 
mous behavior of 98 in regard to 14. Of these discussed here, 98 (mate of 
18) is the only male which fed, mated, and carried cotton at all regularly to 
any other female than its own mate; 14 was the only other female which 
received this attention. Territory is usually defended by the male but due 
to 98’s peculiar behavior, 18 was left to defend cage 1 against 14. 


RELATION OF RANK TO NuMBER OF Pecks DEALT 


Schjelderup-Ebbe reports that chickens at the top of the peck order do 
less pecking than lower-ranking ones. Masure and Allee (1934 a and b) 
find the opposite to hold in their study of the same species and likewise with 
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pigeons and parakeets. Among canaries the ranking birds were also observ- 
ed to have more contacts as shown by Table 8 where 97 and 98, the two 
highest-ranking birds based on either method of ranking, dealt far more 
pecks than lower-ranking birds. This difference between the findings of 
Schjelderup-Ebbe and those of our laboratory may be due to the fact that in 
a larger pen his lower-ranking chickens were better able to avoid contacts 
with the higher-ranking ones. 


TABLE 8 
Comparison of Rankings According to Different Criteria 


Ranking by number of Ranking according to 
Ranking according to birds dominated as shown pecks dealt (not number 


number of birds dominated by one dealing larger of birds dominated) 
during largest number of number of pecks to other 
months over total time Total Homosexual 

97 98 98 (2431) 97 (2021) 
98 97 97 (2363) 98 (1901) 
55 58 55 (1225) 55 ( 977) 
58 55 39 (1117) 58 ( 729) 
39 39 58 (1076) 39 ( 727) 
19 15 14 ( 737) 14 ( 556) 
17 19 15 ( 699) 15 ( 514) 
15 17 19 ( 357) 19 ( 269) 
18 14 17 ( 290) 18 ( 209) 
14 18 18 ( 288) 17 ( 178) 


Effect of Age on Dominance.—In December and January several young 
were produced and they were left with the adult birds until the cage became 
too crowded. While with the adults, while they are being fed by their 
parents and for a short period afterward, pecking observations were made 
on the young also. Comparison of the number of pecks dealt by young to 
adults and by adults to young gives information as to the effect of age on 
dominance in the peck order. Observations were made on nine young 
males and five young females. Age made very little, if any, difference in 
dominance either in males or in females. Although the observed differences 
are not large, males tended to dominate females no matter what the age. 
Male dominance over females must therefore appear very early since the 
oldest young were removed at fifty-one days of age. The first contacts 
were observed when the young were twenty-six days of age. Even at that 
age young pecked adults as frequently as adults pecked young. 

Effect of Body Weight on Dominance.—Apparently no correlation exists 
between body weight and dominance as seen in Table 9. The lowest and 
highest ranking males are about equal in weight and are the lightest males 
in the flock. Similarly, the ranking female is the lightest and the heaviest 
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female is next to the lowest in dominance. Though males regularly dominate 
females they average slightly less in weight. This weight difference in favor 
of the females conforms to similar differences in averages of weights of 
about seventy-five canaries. 


TABLE 9 
Dominance and Body Weight 
Ranking by Ranking by weight Average 
Sex dominance Bird Weight in grams weights 
97 55 20.4 
98 98 18.2 
Males 55 58 17.5 17.7 
58 97 16.4 
39 39 16.0 
19 18 19.4 
17 15 19.2 
Females 15 14 19.1 18.4 
18 17 18.3 
14 19 16.1 


Relation of Dominance to Behavior in a Simple Problem Box.—From June 
27 to October 6, except for a few days in late August and early September, 
the five adult males and five adult females described were tested daily in a 
simple two-alley problem box. These birds had previously been trained to 
go down the alley with the red or green colored light by being released from 
the box after a correct performance. The construction of the box has been 
described previously by Allee and Masure (1936) and except for one change 
that description still holds. This change involves the insertion of a door at 
the entrance to each alley from the main runway. As soon as an error was 
made the door to the alley involved was closed for a few seconds and then 
opened to release the bird into the runway. It was then closed to prevent 
repetition of the error and thus only one error could be made at any one 
run. Table 10 shows no apparent correlation between dominance and 
behavior in the problem box either with smallest number of errors or shortest 
time spent in each run. These figures do not represent errors required to 
learn the problem since all of the birds were familiar with it at the beginning 
of the experiment. The superior performance of the males over the females 
is in accord with the results of Allee and Masure (1936) with Shell Parakeets. 

Other Factors affecting Dominance.—The reversal making 98 dominant 
over 39 was gradual and lasted over a period of about three months. At an 
intermediate time during this reversal 39 was found to be able to win in ap- 
proximately half of the contacts. During this time it was found that late 
in the day 98 won all of the contacts except those in the nesting territory of 














"7030 SHOEMAKER, Social Hierarchy in Flocks of Canary 401 
39. This loss of dominance by 39 in the evening may have been due to a 
lower resistance to fatigue. Also when two birds were closely matched and 
one became incapacitated in flying by having the feathers wet from bathing 
the other often took advantage of it. 


TABLE 10 


Dominance and Problem Box Behavior 


Ranking by errors occurring Ranking by 
in seventy-nine trials time in box 
Ranking by Per cent Average 
Sex dominance Bird Errors errors Bird time 
97 39 3 3.8 39 4.3 
98 98 3 3.8 98 4.4 
Male 55 58 4 5.1 58 4.4 
58 97 5 6.5 55 4.5 
39 55 6 7.6 97 5.1 
19 17 6 7.6 19 5.6 
17 19 7 8.9 15 9.8 
Female 15 15 7 8.9 17 11.9 
18 18 7 8.9 14 12.0 
14 14 10 12.6 18 15.2 


An observation, which has no ready explanation, is the severe flogging 
occasionally given the mate by a male just previous to nesting. This may 
be immediately preceded or followed by the usual gentle pecking by which 
the females dominate their mates. The two types of contacts have no com- 
parison in severity since in the former the male often held the female in its 
claws and dealt severe pecks at the head and eyes. Masure and Allee 
(1934b) describe regular dominance of the male over the female in parakeets 
during nesting. By pecking, the male parakeet drives the female to the 
nest. This does not explain the floggings in canaries since the male usually 
coaxed the mate to the nest by posturing to the nest, sitting on the edge, and 
uttering the sounds which accompany feeding. In parakeets the females 
dominate the males except during the breeding season. 


DISCUSSION 


Various explanations of the results may be offered which seem to differ 
from those described in the more fixed type of social hierarchy of the fowl. 
Cases in which a canary with a morsel of lettuce, too large to be eaten at 
one bite, ran away from inferiors were observed. Such cases were not 
counted. 

Cases of pecks dealt by a maturing bird to a superior preliminary to the 
actual revolt have been observed in fowls. This possibility was ruled out 
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because young birds were not included in the experiment except in the one 
section on effect of age. They are not included in the figures which show 
the incomplete dominance characteristic of the species. 

Subordinate fowls, at times, ate food from the bills of resting superiors 
and this might have been confused with a peck. If such occurred among 
the canaries it was not counted as a peck. 

When a strange bird is introduced into a flock it may win the first few 
fights but, being outnumbered by resident birds, is weakened in fighting so 
that all come to dominate it in a short time. Such a condition could not 
have existed in this experiment since strange birds were never introduced 
after the experiment began. 

Pecks dealt in play and sham battles have been suggested as an explana- 
tion but it was impossible for the author to distinguish a sham battle, if 
such existed in canaries, from a real battle. As for pecks dealt in play, the 
nearest approach was the gentle pecking of a male by its mate, in response 
to which the male postured away a short distance instead of fleeing in the 
usual manner. 

So it appears that canaries follow the same type of social organization as 
described for pigeons and Shell Parakeets. The rule that one bird invariably 
dominates or is dominated by another must indeed be taken with a large 
grain of salt if applied to all birds. 

It is possible, other things being constant, that any one of several factors 
such as body weight, intelligence, metabolic rate, age, fatigue, or amount of 
sex hormone present could be shown to be correlated with social domipance. 
But due to the fact that several factors are operating at once, and the im- 
probability of keeping the other factors constant taken together with the 
small numbers which can be followed at any one time, it is difficult to find a 
very significant correlation of social dominance with any one of these 
factors. Except for sex and breeding activity, which are discussed at 
length above, the correlation between social dominance and any one factor 
in the physiology of the canary is probably slight. This view is supported 
by the frequent occurrence of triangle situations which must be due to 
coincidences as described in the introduction and could not possibly be due 
to the physiological vigor of all three birds at any one moment. These 
coincidents are perpetuated in the conditioned behavior of the birds. No 
single physiological factor could logically bring about a triangular situation 
such as 98 pecks 58, 58 pecks 97, and 97 pecks 98. For example, 98 is 
heavier than 58 and 58 is heavier than 97, therefore 97 could not be heavier 
than 98. However, the above triangle existed during August, September, 
and October, as can be seen in Text-figure 3, and the differences in the 
numbers of pecks are too large to be due to chance in sampling. This ex- 
ample is explained in such detail to emphasize the importance of coinci- 
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dences affecting the nervous system and perpetuated beyond the time when 
the fighting ability establishing it may have changed. 

The correlation of dominance with sex and breeding activity suggests the 
possibility that social dominance is in some manner under the influence of 
a sex hormone. In 1936, following this suggestion, castrate and normal 
female canaries which were not in breeding condition were injected with 
estrone. No changes were observed in their social dominance or breeding 
activity. Working with the lizard, Anolis, Evans (1936) finds that the 
urge to fight is inhibited by hormones secreted by the ovary since normal 
females do not express dominance but castrated females do. He also has 
some evidence that injection of testis material into normal females stimu- 
lates fighting. Domm (1937) finds that injection of the gonadotropic sub- 
stance, hebin, increases the fighting and produces precocious sexual behavior 
in baby chick males but not in females. Domm (1927) also finds that 
capons do not fight as vigorously as cocks. He states that the female fowl, 
while actively laying, has been shown to produce male hormone as well as 
female hormone. It is this male hormone which induces the characteristic 
comb growth in laying hens, since injection of female hormone is shown to 
have no such effect. Female canaries are frequently observed to sing as 
well as to fight much more while coming into the laying condition. One 
female canary while in this condition was frequently observed to tread other 
females and in their absence to tread males. Soon afterward it reacted as 
a normal female to the treading of a male, laid eggs, hatched, and reared 
young. This happened to this female each time before laying. It logically 
follows that singing, fighting, and masculine mating behavior may also 
be due to male hormone produced by the ovary of the female canary and 
by the testis of the male. Experiments to test this theory by injecting male 
hormones into female and male canaries are being planned. 

The field study of ‘territory’ has attracted much attention of students of 
bird life for many years. It has been shown that birds fight much more 
violently in the vicinity of their nests. This area defended from intruders 
has come to be known as ‘territory’ in a rather technical sense. Howard 
(1920) has come to the conclusion that all fighting in birds is ‘territory’ 
defense. This extreme view was apparently a reaction from another held 
by Darwin, that fighting is primarily in reference to the mate. Craig (1921) 
takes a much broader view that “the animal fights in order to gain or to 
retain possession of that which is of value to him, such as food, mate, or 
nest.” Though he recognizes the importance of territory, Tinbergen (1936) 
cites the case of the Snow Bunting in which a male, wandering into the ter- 
ritory of another, will not attack the resident male unless the former is 
accompanied by its mate. It is this fighting, whether it be in the vicinity 
of the nesting territory, food, bathing dish, or mate, which forms the basis 
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of social dominance. Cases were observed in the canaries where fights have 
obviously originated over each of these. The contacts originating in 
response to territory defense, however, far outnumber all the others. The 
expression of territory defense is of great importance in the study of the 
social hierarchy in the canary since a bird which is dominant to another in 
neutral territory normally becomes subordinate in the nesting territory of 
the other bird. This factor of territory alone would be sufficient to explain 
the occurrence of a ‘peck-dominance’ type of social hierarchy in the canary 
instead of the ‘peck-right’ type as described for fowl. 


SUMMARY 


1. A social hierarchy of the ‘peck-dominance’ type exists among canaries, 
rather than the ‘peck-right’ type as described for fowl. 

2. Age, body weight, and problem-box behavior show no correlation with 
the position in the social hierarchy. 

3. Birds ranking high in dominance deal more pecks than lower-ranking 
birds. 

4. Males regularly dominate females except their own mates during time 
of breeding, when dominance is reversed for mated pairs. 

5. Position in the social hierarchy fluctuates with breeding activity. 
Male hormone is suggested as controlling the mechanism. 

6. Birds subordinate in neutral territory become dominant in their nesting 
territory. This factor alone would account for the ‘peck-dominance’ type 
of social organization. 
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PTERYLOSIS OF THE BLACK VULTURE 
BY HARVEY I. FISHER 


Tus study is a supplement to the work of Compton (Univ. California 
Publ. Zool., 42: 173-212, 1938) and of Miller and Fisher (Condor, 40: 248- 
256, 1938) on the pterylography of cathartid vultures. Since neither of 
these papers considered the Black Vulture, Coragyps atratus, a brief com- 
parison of the pterylosis of Cathartes, Gymnogyps, and Coragyps would seem 
to be worth while. I am grateful to Dr. William L. Engels of the University 
of North Carolina for sending me the alcoholic specimen of Coragyps (no. 
76131, Mus. Vert. Zool.). The nomenclature and order of description of the 
above papers will be used to facilitate comparative study. 

Capital tract—In the Black Vulture there are feathers over most of the 
head. This is in direct contrast to the reduced feathering of Gymnogyps. 
Cathartes has short hair-like feathers on the head but no plumaceous 
feathers. Despite the reduced covering in Gymnogyps, the feathers of the 
frontal, loral, anterior superciliary, and parts of the auricular and malar 
regions are plumaceous. 

In Coragyps the plumaceous feathers of the lower occipital region, which 
is continuous with the dorsal cervical region, range up to 2.5 cm. in length. 
Semi-plumaceous feathering continues forward over the coronal region with 
the feathers 5-8 mm. in length and about 1 mm. apart. From posterior to 
anterior, the bristle-like feathers of the frontal region decrease in length to 
3 mm. and become much finer. The spacing is approximately the same as 
in the coronal region. The frontal region ends 2 or 3 mm. back of the pos- 
terior ends of the nasal openings. 

The lower part of the loral region is devoid of feathers, but the upper part 
has bristles continuous with those of the frontal region. Close-set bristles, 
about 5-7 mm. long, cover the auricular region. This region is confluent 
with the coronal region dorsally and the malar region ventrally where the 
spacing is greater. The posterior part of the auricular region is made up of 
two or three rows of short bristles set posteroventrally about the external 
auditory meatus. In the posterior auricular region the feathers are short 
and about 2 mm. apart. 

In the anterior inter-ramal area is an apterium that extends posteriorly 
from the symphysis for 2 cm. Only scattered feathers are found in the 
submalar area. 

The bristles of the frontal region become shorter and slightly farther apart 
as they extend out over the superciliary region. The upper and lower ocular 
apteria meet posterior and anterior to the eye. In the latter instance they 
continue together over the loral region almost to the corner of the mouth. 
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A single row of eyelashes runs along the posterior one-half of the upper 
eyelid. Two rows may be seen along the margin of the lower lid. Cathartes 
has this arrangement, but Gymnogyps has no eyelashes. 

Gymnogyps has a greater area on the head devoid of feathers than either 
Cathartes or Coragyps. Reduction in capital covering in Gymnogyps 
has taken the form of almost complete removal of feathers in certain areas 
(coronal, auricular, inter-ramal and ocular), with alteration in size of other 
feathers. In Cathartes reduction has been general in all the feathers, but 
few have been completely eliminated. Coragyps shows some reduction in 
the plumaceous condition of head feathers, but the spacing is approximately 
the same as in Cathartes. It is interesting that extreme reduction should 
take place in the coronal region of Gymnogyps and that the loral region 
should have plumaceous feathers. The opposite condition is found in 
Coragyps in that the cvronal region is heavily covered with plumaceous 
feathers whereas the loral region has only bristles. The bristles of the loral 
region in Cathartes are more numerous than elsewhere on the head. 

Spinal tract.—The description of this tract in the California Condor by 
Miller and Fisher (loc. cit.) expresses the condition in Coragyps with four 
exceptions. In Coragyps the anterior dorsal cervical region is heavily 
covered with plumaceous feathers which blend in with the feathers of the 
ruff. The median apterium in the interscapular region is narrower and 
shorter. Posteriorly the spinal tract does not narrow down until within 2.5 
em. of the oil gland. At this point it is six feathers wide. Only three 
feathers are found posterior to this point before the tract ends 0.5 cm. 
anterior to the base of the oil gland. There are feathers on the midline in 
the pelvic region. 

Coragyps differs from Cathartes aura and Gymnogyps in having plumaceous 
feathers in the extreme anterior part of the spinal tract. Also, the apterium 
between the interscapular areas in the two latter forms is larger than in 
Coragyps. The ruff is much less prominent in Coragyps than in Gymnogyps 
and appears to be intermediate between the evident ruff in Gymnogyps and 
the very slight ruff in Cathartes. 

The postpelvic region in Coragyps and Cathartes is represented by two 
or three feathers. Even these are gone in Gymnogyps. 

Ventral tract.—At the junction of the ventral cervical and the sparsely 
covered submalar region is an apterium about 1 cm. in diameter. Extending 
back from this to the level of the shoulders is a narrow strip of semi-pluma- 
ceous feathers with plumaceous ruff feathers intermingled. This area cor- 
responds to the median ventral cervical apterium. 

The midventral apterium starts about 2 cm. posterior to the shoulder 
region and extends to the anus. It ranges from 1.5 to 2.5 cm. in width. 

Each branch of the sternal region splits lateral to the keel, three rows of 
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feathers continuing laterally around a sternal apterium and joining the 
main central tract after a short interval. The two continue together to- 
ward the anus in a band of decreasing width. The sternal apterium is not 
as pronounced in Coragyps as in Gymnogyps, but it is much more notice- 
able than in Cathartes. In this one specimen of Coragyps the apterium on 
the right side was just visible. The one on the left was approximately 2.5 
em. long and 1.5 cm. wide. Compton did not find this apterium in Cathartes, 
but Nitzsch (Pterylography, 1867, p. 51) mentions it. Examination 
of several skins and one alcoholic specimen of Cathartes shows a vestigial 
apterium. The feathers are farther apart here, and in some cases one or two 
seem to be missing. 

Nitzsch found a prominent insular apterium in Sarcoramphus papa, a 
small apterium in Coragyps atratus, and faintly visible apteria in Cathartes 
and Vultur gryphus. Gymnogyps has a very prominent sternal apterium on 
each side. Thus the sternal apterium is to be found in all the New World 
vultures but in varying degrees of development. 

Caudal tract.—This tract in Coragyps in many details corresponds to 
the cathartid pattern. One difference is that in Cathartes aura and Coragyps 
the anal circlet is incomplete, whereas in Gymnogyps it is complete and there 
are one or two incomplete outer anal circlets as in Coragyps. Cathartes has 
no outer circlets. 

In Coragyps I found seven down feathers, 4-5 mm. long, on the oil gland. 
In the two other forms the gland is completely nude. 

Gymnogyps and Coragyps agree in having three minor under tail-coverts 
arranged in a single row. In Coragyps, however, there is no indication of 
an additional series of minor under coverts. Single feathers on either side 
in Gymnogyps may be remnants of such a series. There are six minor 
under coverts in a single row in Cathartes, and laterally a single feather of 
another series is present. 

Patagia at the bases of the rectrices are lacking in all three genera. 

Humeral tract.—In Coragyps as in Gymnogyps there is a prominent apter- 
ium between the feathers of the humeral tract and the marginal and lesser 
coverts. The posterior six or seven rows of feathers in the humeral tract 
are separated from the coverts in Coragyps; five rows are thus separated 
in Gymnogyps. The apterium is hardly discernible in Cathartes aura. 

Coragyps has one or two more feathers than C. aura in each transverse 
row. Six is the common number. The last row consists of seven feathers, 
two inner and one outer feather that are small, with four large central 
feathers. Gymnogyps and Coragyps are very much alike in this region 
and differ from most Falconiformes in having six or seven feathers in the 
transverse rows. 

Alar tract.— The arrangement of feathers is the same in the three genera. 
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There are 11 primaries, 10 greater upper primary coverts, and 11 under 
primary coverts in each. Cathartes has 18 secondaries with 19 upper 
coverts and 18 under coverts. In Coragyps 19 secondaries, 20 greater upper 
secondary coverts and 19 under secondary coverts are present. Gymnogyps 
has the greatest number of secondaries, 22, with 23 upper and 22 under 
coverts. Nine tertiaries are present in Coragyps and Cathartes, but 10 are 
to be found in Gymnogyps. 

The claw of the alula is curved in Gymnogyps and Coragyps, but it is 
straight in Cathartes aura. In my alcoholic specimen of Coragyps the 
claws measure 5.2 mm. and 7.0 mm. On two skins the claws averaged 6.1 
mm. in length. Of special interest in the alcoholic specimen of Coragyps is 
the presence of another claw at the end of the second digit. It measures 
4.0 mm. on the left and 5.0 mm. on the right wing. On the two skins of 
Coragyps this claw could not be found. Neither could it be found on 
six skins of Gymnogyps nor on a series of study skins of Cathartes. 

Femoral and crural tracts—In these three vultures these tracts are so 
similar that no discussion is necessary. Reference may be made to the 
other papers cited. 

SUMMARY 


Coragyps differs in several minor respects from the cathartid pattern as 
defined in preceding papers. It has feathers on the midline of the pelvic 
region. Its head is more completely covered with plumaceous feathers than 
is the head of Gymnogyps; Cathartes has no plumaceous feathers on the 
head. There are a few down feathers on the oil gland, but it is not tufted. 

Features of importance that are similar in these cathartids include: 
arrangement of the alar and femoral tracts, lack of patagia around the quills 
of the rectrices and secondaries, reduction of under tail-coverts, continuous 
dorsal and pelvic regions and great irregularity of feather placement on the 
body. 

Museum of Vertebrate Zoology 

University of California 
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FLUCTUATIONS IN NUMBERS OF BIRDS 
IN THE TORONTO REGION 


BY J. MURRAY SPEIRS 


Tue numbers of any animal species present in a given region fluctuate 
year by year. In some cases there has been a tendency for the years of 
greatest abundance to occur at regular intervals. The purpose of this 
paper is to put on record certain periodic fluctuations which have been 
detected in the Toronto region, in the winter populations of Northern 
Shrike, Snowy Owl, American Rough-legged Hawk, Pine Grosbeak, Horned 
Owl, and Goshawk. In this paper the Toronto region is that area within 
twenty-five miles of the Toronto city limits. This area reaches to Burling- 
ton on the west, to Newmarket on the north, and includes Whitby on the 
east. The years of greatest abundance will be called peak years, or simply 
peaks. 

The records from which the conclusions presented in this paper have been 
derived consist of a great mass of data of varying quality. Few of the 
identifications have been made from collected specimens but with the in- 
creased use of binoculars and with the increased quantity and quality of 
reference books it is no longer necessary to identify birds by collecting them, 
certainly not for a statistical work where exceptional records automatically 
play an insignificant rdle. The largest source of data used in this study is 
the mass of sight records recorded by local bird students. 

The chief sources of records are as follows: 

1. The file of checking cards in the Royal Ontario Museum of Zoology. 
These cards list all the species of birds which have been identified in the 
Toronto region in recent times. Spaces are provided for indicating the 
number of each species seen on a trip, the locality, the date, the name of the 
observer, the time spent observing, and the weather. The file contains con- 
tinuous records since 1885. Records previous to 1920 have been obtained 
from the diaries of a number of naturalists. 

2. The author’s records. These consist of daily lists of all species ob- 
served, starting from January 1, 1924. Numbers were used in a few cases 
before 1931 and starting in January, 1931, all the lists have included esti- 
mates or counts of the numbers of each species seen. 

From these two sources about 10,000 complete daily lists are available and 
about 3,000 lists that are more or less nearly complete. The number of 
available daily lists varies from about ten per day in late July to about 
forty-five per day in early May. 

3. These data are supplemented by numerous scattered records in the 
following sources: the records of the Brodie Club and the Toronto Ornitho- 
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logical Club; specimens in the collections of Mr. J. H. Fleming and the 
Royal Ontario Museum of Zoology; the literature file of the Royal Ontario 
Museum of Zoology, in which the ornithological literature is catalogued by 
species and by locality; the ‘Canadian Field-Naturalist’; the “Transactions’ 
of the Ornithological subsection of the Royal Canadian Institute. 

For certain species of birds which winter in the Toronto region these rec- 
ords have been tabulated by years, as is illustrated by the following table 
for the Horned Owl. From these tables it is possible to pick out certain 
peak years for each species. These peak years have been indicated on a 
graph so that the periodicity, if any, might be apparent and so that peaks of 
different species might be compared. 


Periodic Fluctuations of the Horned Owl 


Winter of Records Winter of Records 
1887-88 1914-15 
1888-89 x, x, l, 1. 1915-16 
1889-90 1,1, 1. 1916-17 x, “hundreds.” 
1890-91 7 as te oe 1917-18 1,x, 1. 
1891-92 1. 1918-19 
1892-93 1919-20 
1893-94 1920-21 
1894-95 1921-22 
1895-96 1. 1922-23 x, 1. 
1896-97 1,1, x. 1923-24 x,x. 
1897-98 x, x, 1, x, 1, 1, “several.” 1924-25 1. 
1898-99 1,1, 1. 1925-26 1,1, 1,1. 
1899-00 1926-27 2,1, 1,1. 
1900-01 x. 1927-28 En te Be Be es ee eee 
1901-02 x. 1, 2, 1, x, 3, 1. 
1902-03 1928-29 1,2,1,1,1,1,2,1,2,1,1, 
1903-04 i ee 
1904-05 1 1929-30 1,1. 
1905-06 1 1930-31 
1906-07 ip Se Fe 1931-32 3,1, 1, 2, 2, 2. 
1907-08 1,1,1,1,1,1,1, “125 shot 1932-33 
within 60 mi. of Toronto.” 1933-34 1 
1908-09 x. 1934-35 1,1. 
1909-10 x. 1935-36 1,1,1,1,1,1,1,1. 
1910-11 1936-37 ee oe oe 
1911-12 x. By Be Be Bs de ts te ie 
1912-13 7S, oe ey ee ee 
1913-14 x. shot.” 


In Text-figure 1 the years of peak abundance of a number of species of 
birds and mammals are indicated by solid vertical lines. The vertical level 
at which these lines begin indicates the species to which they refer. For 
instance in the nine- to eleven-year cycle, the varying hare peaks for the 
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Peaks of 3 to 5 Year Cycles 
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Na- Northern shrike at Toronto. A=Arctic Fox at Hudson Bay. 
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Text-ric. 1.—Fluctuations in numbers of birds in the Toronto region. 
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Hudson’s Bay watershed are indicated by solid vertical lines running be- 
tween the time axis and the next horizontal line. The Goshawk peaks for 
the Toronto region are indicated by solid vertical lines running between 
the second and third horizontal lines. The Horned Owl peaks for the 
Toronto region are indicated by solid vertical lines running between the 
third horizontal line and the upper time axis. The same system is used in 
indicating the peaks of abundance for animals which exhibit a three- to 
five-year cycle. Dotted lines are used to carry these solid vertical lines 
down to the time axis on which the dates are indicated at intervals of ten 
years beginning with the winter of 1880-81. When peaks have occurred 
during two successive winters the solid vertical lines have been joined at 
the top and bottom so that these two-year peaks appear on the graph as 
little rectangles. 


THREE- TO FiveE-YEAR CYCLE 


American Rough-legged Hawks, Snowy Owls, and Northern Shrikes have 
shown year-by-year fluctuations in numbers in the Toronto region, with 
peaks at intervals of from three to five years. 

American Rough-legged Hawk cycle.—It is only in recent years that 
American Rough-legged Hawk peaks have been recorded in the Toronto 
region. It will be noted from Text-figure 1 that peaks have occurred during 
the following winters: 


Peak Winters Intervals 
1917-18 

1926-27 9 years (4+5) 
1930-31 4 years 
1934-35 4 years 
1937-38 3 years 


It will also be noted that these peak years have in every case coincided with 
peaks of the Snowy Owl. It is therefore reasonable to suppose that similar 
peaks occurred before 1918 but escaped record. The existence of this three- 
to five-year cycle in the numbers of American Rough-legged Hawks does 
not appear to have been noticed previously. 

Snowy Owl cycle-—The periodic fluctuations in the numbers of this species 
have probably attracted more attention than the fluctuations in the numbers 
of any other American species of bird. Fleming (1907) recorded peaks for 
this species as early as 1833-34, while Gross (1927, 1931) has recorded the 
Snowy Owl peaks which have been observed in the northeastern United 
States and Canada since 1876-77. It will be noted from Text-figure 1 that 
Snowy Owl peaks have occurred during the following winters: 
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Toronto Region U. 8. and Canada Intervals 
1882-83 
1884-85 ptna 2 years 
1888-89-90 1889-90 4 or 5 years 
1892-93 3 years 
1895-96-97 1896-97 3 or 4 years 
1901-02 1901-02 5 or 6 years 
1905-06-07 1905-06 4 or 5 years 
1909-10 ve 3 or 4 years 
8 years (4+4) 
1917-18 
1926-27 1926-27 9 years (4+5) 
1930-31 1930-31 4 years 
1934-35 1934-35 4 years 
1937-38 eave Sed 3 years 


It will be apparent from the above table that Snowy Owl peaks have oc- 
curred at intervals of from two to six years (usually three to five). 

No evidence has been obtained which suggests that a Snowy Owl peak 
did occur in 1913-14. The fact that Snowy Owls did not appear on the 
‘Bird-Lore’ Christmas censuses for that year indicates that this expected 
peak actually did fail to materialize. The 1922-23 peak, which was not 
recorded by Gross nor in the Toronto region, may have occurred but the 
number of owls may not have been sufficient to attract general attention. 
Snowy Owls were recorded near London, Ontario, during that winter 
(Saunders and Dale, 1933). 

Northern Shrike cycle-—Davis (1937) drew attention to the existence of 
fluctuations in the abundance of the Northern Shrikes in the northern 
United States and Canada. Similar fluctuations have been detected in the 
Toronto region. It will be noted from Text-figure 1 that peaks have oc- 
curred during the following winters: 


Toronto Region U. 8. and Canada Intervals 
1889-90 


1895-96 6 years (8+3 ?) 

1900-01 1900-01 5 years 

1904-05-06 1905-06 4 or 5 years 

1908-09 1909-10 3 or 4 years 

1914-15 1913-14 4 to 6 years 
1917-18 3 or 4 years 

1921-22 1921-22 4 years 

1926-27 1926-27 5 years 

1930-31 1930-31 4 years 


1935-36 1934-35-36 4 or 5 years 
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From the above table it will be apparent that peaks of this species have 
occurred at intervals of from three to six years (usually four or five). 

Some other three- to five-year cycles.—Gross (1927, 1931) drew attention to 
the correspondence of Snowy Owl peaks and peaks of the Arctic fox, the 
latter based on the Hudson’s Bay fur returns. From Text-figure 1 it will be 
seen that these peaks have agreed very well since 1900, but that prior to 
1900 the agreement was poor, possibly due to less accurate records. Davis 
(1937) drew attention to the coincidence of both of these peaks with peaks 
of the Northern Shrike. Here again the agreement is evident since 1900 
but not before. He also placed on record two peaks of Microtus sp.? in 
Labrador which coincided with the peaks of the Snowy Owl, Northern 
Shrike, and Arctic fox. These were the peaks of 1905-06 and 1926-27. 
Hamilton (1937) studying Microtus in the northern part of the United 
States found a cycle which has been of approximately the same length as 
the cycles of those species mentioned above. An examination of Text-figure 
1 will show that his peaks have been decidedly out of phase with those 
recorded for the other species. 

From the above discussion the following conclusions may be drawn. The 
American Rough-legged Hawk, the Snowy Owl, the Northern Shrike, the 
Arctic fox, and that form of Microtus living in Labrador all have exhibited 
fluctuations in abundance with peaks at intervals of from three to five years. 
Since 1900, the peaks of abundance of all these species have agreed very well 
but before 1900 the agreement was poor, possibly due to inaccurate data. 
The form of Microtus living in the northern United States has exhibited a 
three- to five-year cycle also, but its peaks have been out of phase with the 
peaks of the other species. The Rough-legged Hawk, Snowy Owl, and 
Northern Shrike all live chiefly on mice and other small mammals, yet in 
1905-06 and again in 1926-27 they appeared in the south, when according 
to Davis (1937) Microtus in the north was at its peak of abundance. It 
seems obvious then that these predators did not on those occasions emi- 
grate due to lack of food. 

The following alternative explanation for the appearance of large numbers 
of birds in the south in certain years has been suggested. A peak in the 
abundance of the food species has resulted in an unusually successful 
breeding season which has produced a peak population. When such peak 
populations have come south in late autumn the large numbers have at- 
tracted general attention and bird students have received the impression 
that an unusual migration was taking place. The numbers which came 
south in years when these species were less abundant were so small that it 
was not worth while looking for them. As they were not looked for, very 
few were seen. It is possible also that when the birds became very numerous 
their migratory tendencies were accentuated (as has been proved to be the 
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case with certain locusts). This would result in these northern species 
being seen in great numbers in the south during the winters immediately 
following an unusually successful breeding season. 


Five- or Srx-YEAR CYCLE 


Pine Grosbeaks have shown marked fluctuations in numbers in the 
Toronto region. Peaks have occurred at intervals of five or six years 
(usually six). From Text-figure 1 it will be noted that these peaks have 
occurred during the following winters: 


Peak Years Intervals 
1889-90 
1895-96 6 years 
1901-02 6 years 
1906-07 5 years 


23 years (6+6+6+5) 


1929-30 
1935-36 6 years 


It will be noted that the peaks during the interval 1910-25 have escaped 
record. This is not remarkable when the scarcity of observers during that 
period is considered. The four early peaks were also recorded by Saunders 
(in litt.) at London, Ontario. 


NINE- TO ELEVEN-YEAR CYCLE 
Goshawks and Horned Owls have shown very well-marked peaks of 
abundance in the Toronto region at intervals of from nine to eleven years. 
From Text-figure 1 it will be noted that these peaks have occurred during 
the following winters: 


Goshawk Horned Owl 
Peaks Intervals Peaks Intervals 
1886-87 1887-88 
1896-97 10 years 1897-98 10 years 
1906-07 10 years 1907-08 10 years 
ter 1916-17 9 years 
1926—27 20 years (10+10) 1927-28 11 years 
1935-38 9 years 1936-37 9 years 


MacLulich (1937) and Clarke (1936) have demonstrated the existence 
of similar cycles in populations of the varying hare and the Ruffed Grouse. 
The Goshawk and Horned Owl cycles for the Toronto region are compared 
in Text-figure 1 with the varying hare cycle as presented by MacLulich 
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(1937) for the Hudson’s Bay watershed. The figure shows that these 
cycles are of approximately the same length but that they are out of phase. 
The Goshawk peaks and the Horned Ow] peaks have usually been respec- 
tively one and two years later than the hare peaks as recorded for the 
Hudson’s Bay watershed. 

Although the Goshawk and Horned Owl peaks have been very conspicu- 
ous, at least in the Toronto region, no reference to a nine- to eleven-year 
cycle in these species has been noted in the literature. Individual peaks 
have frequently been recorded. Mr. C. E. Hope, of the Royal Ontario 
Museum of Zoology, who has examined a large number of Goshawks and 
Horned Owls collected during these flights, states that these birds were in 
good condition, i.e., that there was no evidence from the birds’ condition to 
indicate that lack of food had caused them to come south into the Toronto 
region. 

Some of the species of birds that have wintered in the Toronto region 
have fluctuated markedly in numbers from year to year. The peak years 
for any one of these species have tended to be separated by definite intervals, 
but variations from this average interval have occurred which have prob- 
ably been distributed about the average value according to the probability 
curve. The peaks of abundance of the American Rough-legged Hawk, the 
Snowy Owl and the Northern Shrike have usually occurred at intervals of 
from three to five years, while peaks of the Pine Grosbeak have occurred at 
intervals of five or six years, and peaks of the Goshawk and Horned Owl 
have occurred at intervals of from nine to eleven years. The peaks have 
occurred in the years immediately following the maximum abundance of 
their food in the north. No evidence has been detected to suggest that 
lack of food drove the birds south. 


REFERENCES 
CuiarkeE, C. H. D. 
1936. Fluctuations in numbers of Ruffed Grouse, Bonasa umbellus (Linné) with 
special reference to Ontario. Univ. Toronto Studies, biol. ser., no. 41: 
1-118. 
Davis, Davin E. 
1937. A cycle in Northern Shrike emigrations. Auk, 54: 43-49. 
Eutron, CHARLES. 
1927. Animal ecology. MacMillan Co., New York, xxi + 207 pp., illus. 
FLEMING, James H. 
1906. Birds of Toronto, Ontario. Auk, 23: 437-453. 
1907. Birds of Toronto, Ontario. Auk, 24: 71-89. 
1913. Ontario bird notes. Auk, 30: 225-228. 
1930. Ontario bird notes. Auk, 47: 64-71. 
FLEMING, James H., anp Lioyp, Horrs 
1920. Ontario bird notes. Auk, 37: 429-439. 























“as | Sperrs, Fluctuations in Numbers of Birds 419 


GausE, G. F. 
1934. The struggle for existence. Williams & Wilkins Co., Baltimore. 
Gross, ALFRED O. 
1927. The Snowy Owl migration of 1926-27. Auk, 44: 479-493, pls. 22-27. 
1931. Snowy Owl migration—1930-1931. Auk, 48: 501-511, pl. 11. 
HamitTon, W. J., JR. 
1937. The biology of microtine cycles. Journ. Agric. Research., 54: 779-790. 
MacLutuicn, D. A. 
1937. Fluctuations in the numbers of the varying hare (Lepus americanus). 
Univ. Toronto Studies, biol. ser., no. 43: 1-136. 
Saunpvers, W. E., anp Datgz, E. M. 8. 
1933. A history and list of the birds of Middlesex County, Ontario, Canada, to 
December 31st, 1931. Trans. Roy. Canadian Inst., Toronto, 19: 161-249. 
Uvarov, B. P. 
1921. Revision of the genus Locusta L. with a new theory of the periodicity and 
migration of locusts. Bull. Entomol. Research, 12: 135-163. 


Royal Ontario Museum of Zoology 
Toronto, Ontario 

















420 PETTINGILL, One Hundred Nests of Arctic Tern — 


HISTORY OF ONE HUNDRED NESTS OF ARCTIC TERN 
BY OLIN SEWALL PETTINGILL, JR. 


On Machias Seal Island in the Bay of Fundy nest approximately two 
thousand pairs of Arctic Terns (Sterna paradisaea). Of the island’s fifteen- 
acre surface above the high-tide line, only half is occupied by these birds. 
The remainder of the area is dominated by the lighthouse and whistlehouse, 
two keepers’ houses, and other small accessory buildings. During visits 
made to Machias Seal Island in the summers of 1932 and 1935 I could not 
fail to observe the many nesting failures of the Arctic Tern because de- 
serted nests and dead young were noticeable in every section of the island. 
These failures were particularly puzzling to me for Machias Seal Island 
seemed to hold environmental advantages far superior to the seabird 
colonies to the south where high percentages of nesting failures are well 
known. Machias Seal Island has no wild mammals, not even rats or mice. 
Few birds of predatory habits visit it during the breeding season. I have 
never observed there a hawk or owl, raven or crow, and very rarely a 
Herring Gull. Other nesting seabirds offer the Arctic Terns no serious 
competition. Because Machias Seal Island is approximately ten miles 
from the nearest point of the mainland and several miles farther away from 
the nearest human habitation, because it is separated still further by heavy 
tides and generally rough sea, and because it is without a port of landing, 
it has relatively few human visitors. Only the most ardent ornithologists 
visit it; other persons come only when having some business or family mis- 
sion at the lighthouse. It rises abruptly from the sea leaving its surface 
well beyond the wash of even excessively high tides. It has no shifting 
sands. It is treeless, yet its loose, rocky shore and grassy interior provide 
shelters of many sorts for the nesting seabirds. 

In 1937, I returned to Machias Seal Island determined to study the 
destructive forces operating here by following the history of a group of 
nests through the breeding season. Two days after my arrival on July 2, 
I selected, on the southern section of the island, one hundred nests with 
eggs still unhatched. I was particular in choosing a group which best 
represented the entire colony. The nests were adjoining ones; thus a small 
section of the colony was actually picked for investigation. Each nest was 
marked by a small wooden slab with one of a series of numbers from 1 to 100. 
Each slab was placed upright so that it could be seen for a considerable 
distance. A blind with many lookout holes was securely stationed in the 
midst of the group of nests so that a large number could be kept under 
observation at one time. When the eggs hatched, the young were carefully 
banded. A map of a part of the colony under study was drawn up showing 
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the location of each nest with reference to neighboring nests and to the 
geographic features. On succeeding days until my departure on July 28 
the nests were methodically visited twice daily, once in the morning and 
once in the evening. Observations were occasionally made from the blind. 

The one hundred nests contained altogether 144 eggs, distributed among 
the one hundred nests as follows: one nest with three eggs; 42 nests with 
two eggs; and 57 nests with one egg. Fifty-three of these eggs failed to hatch. 
The reasons for these failures insofar as I have been able to determine them 
are discussed below. 

Ten eggs were stepped on by cattle. The lighthouse keepers, because of 
their isolation, kept three cows for dairy products. These animals were 
allowed to graze day and night and at no time were they tied up. They 
preferred not only the thick grass of the island’s interior (a place occupied 
by buildings and, therefore, without nesting terns) but also isolated clumps 
of grass among the rocks along the shore where the terns were nesting, 
sometimes even passing to the high-tide line itself to pluck a few scattered 
blades. 

Eight eggs were punctured by the adult terns. The beaks were used and 
the contents sometimes removed. I had opportunity to witness from the 
blind the puncturing of one of the eggs. An adult was seen to alight sud- 
denly beside an unguarded nest and thrust its beak into an egg. The 
marauder was instantly set upon by several individuals from neighboring 
nests (possibly also by the owners who may have returned) and was driven 
away before it could devour the contents. I assumed from the belligerent 
behavior of the neighboring birds that it was a stranger in their midst, 
perhaps an unmated bird. The destruction of eggs in the above manner 
has been observed in other seabirds. Kirkman (1937, pp. 56-57) watched 
‘outside’ Black-headed Gulls ‘sucking’ the eggs of a close-nesting group of 
the same species, much to the resentment of the individuals of that group. 
He did not find gulls within the group, or ‘insiders,’ sucking one another’s 
eggs. Goethe (1937, pp. 60-62) observed similar egg-destruction among 
Herring Gulls, and believed that the marauders were unmated birds and 
certain breeding birds whom the unmated birds introduced to this practice 
through the taste for broken eggs. The puncturing of eggs was the result 
of nests being left unprotected for extended periods. While nesting Arctic 
Terns ordinarily alternate in incubation and so adjust their periods of feed- 
ing and incubation as not to leave the eggs unguarded, undetermined cir- 
cumstances caused certain pairs to absent themselves for intervals as long 
as 30 to 35 minutes. I noted five instances in which the birds were away 
from the nests for over 50 minutes. 

Seven eggs disappeared from nests. I have no doubt that they were 
carried away by terns. (Such feats are physically possible by inserting the 
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bill in the egg and thus gaining a firm hold, either by spreading the mandi- 
bles or by grasping the contents.) My belief is supported by the fact that 
I commonly found, scattered here and there over the rocks, eggs the majority 
of which were either broken or simply punctured. They were too far from 
nests to have been rolled to these positions. Probably they were either 
dropped here from mid-air or taken here to be devoured by marauding terns 
who had carried away the eggs after puncturing them. 

Two eggs, each from a different nest, were found resting outside the nests 
and deserted while the adult birds continued incubating the eggs remaining 
in the nests. One egg was only ten inches from the nest, the other twelve. 
The adult terns had probably pushed the eggs accidentally from the nests 
but were evidently incapable of rolling them back. While these individus! 
terns lacked the capacity to rescue their eggs, some Arctic Terns ana 
closely allied birds have shown considerable abilities in this respect. For 
instance, Tinbergen (cf. Kirkman, 1937, p. 216) found two pairs of Arctic 
Terns that could return eggs four inches from the nest. Hagar (1937, p. 7) 
reported that the Least Terns, birds much smaller than Arctic Terns, could 
retrieve eggs if not more than fifteen to eighteen inches away. Kirkman 
(1937, p. 145) recorded remarkably high percentages of Black-headed 
Gulls as capable of rolling back into the nest eggs that were nine and twelve 
inches away. 

Two eggs were observed to be carried away partially hatched. In both 
cases the chicks were nearly clear of their shells. The reason is under- 
standable. Eggshells are removed usually within two or three hours after 
hatching. Here the instinct seems to have functioned too soon, the egg- 
shells being taken away before the chicks were clear of them. Instances of 
this sort have been observed in the Song Sparrow (Nice, 1937, p. 145), 
Hermit Thrush (personal observation), and other passerine birds. 

On July 27, the day before leaving the island, the eggs still unhatched 
were broken open and examined. Eight were sterile, showing no evidence 
of embryological development. Of these, four were single eggs in the nest. 
All had been incubated over a period of several days. The remaining 
fourteen eggs were found to contain dead embryos of which five died in the 
process of hatching. Desertion is suspected as being the cause of the death 
of at least two of these embryos and doubtless accounted for the death of 
several more whose nests had been left uncovered for excessively long 
periods. 

Altogether 91 eggs hatched young of which 23 fledged and probably left 
the island. Thus 68 young either met their death in the vicinities of their nests 
or were lost to the section of the island under study. 

Fifteen chicks ranging in ages from two to nine days died during a severe 
northeast storm of July 13. Meteorological observations at the nearby 
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Bowdoin Scientific Station showed the maximum temperature of the day 
to be 61° F., the minimum 48° F, It was the coldest day during the period 
when the study was made. It rained rather heavily during the day and 
there was no sun except in the late afternoon. The wind velocity was 
twenty miles per hour. Although the storm was well under way at dawn, 
no chicks were found dead at that time. By nightfall, however, several 
chicks were found dead in their nests while others died in crevices in the 
rocks where they had crawled to seek shelter. 

For two hours during the morning of this day I watched the portion of 
the colony under study. I observed several prolonged absences from the 
nest leaving the eggs and young exposed. In two nests nearby the young 
appeared to suffer from lack of brooding. But I observed only one marked 
variation from the ordinary nesting routine: there was a lack of young-feeding. 
Whereas earlier observations showed that the feeding of young birds oc- 
curred every five to thirty minutes, at this time only one chick was fed 
among all of those under observation. 

I am of the opinion that one of the major causes of death during the storm 
was starvation due to the inability of the adult birds to obtain food. The 
day was heavily overcast with a dense fog during the early part of the 
morning. The roughened surface of the water together with poor visibility 
probably prevented the birds from seeing and catching their prey. The 
chicks, not receiving enough food, were considerably weakened and unable 
to resist the lowered temperature and the severe weather conditions when 
left uncovered for even short periods. Whitlock (1927, pp. 154-157) has 
previously observed that oceanic birds are unable to secure enough food 
during periods of rough weather at sea. After a heavy three-days’ gale at 
Leighton, near Fremantle, Australia, he found in a “semi-exhausted condi- 
tion”’ such birds as the Crested, Bridled, Roseate, and Lesser Noddy Terns. 

Four chicks which were four, fifteen, seventeen, and seventeen days old 
respectively, were stepped on and crushed by cows, two being killed during 
the night. The ability of young terns to ‘freeze’ on being approached by an 
‘enemy’ appears to have been fateful in these instances. It is surprising 
that a seventeen-day chick is incapable of escaping from such a death. 

Fifteen chicks were found to have met their death in the following ways: 

(1) Six chicks were found dead after some form of maltreatment. All 
were located within two to six feet of their nests. Three showed serious 
mutilation on the heads and backs while the remaining ones merely showed 
bruises on the backs of their heads. These six chicks were unquestionably 
killed by adult terns, presumably those birds owning neighboring nests. 
This form of infanticide is commonly observed in ground-nesting seabird 
colonies. Watson (1908, pp. 215-216), in his studies at the Tortugas 
Islands, was one of the first authorities to call attention *o this phenomenon 
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among terns. He found that chicks of Sooty Tern were attacked by adults 
still incubating eggs and without chicks of their own. His findings were 
comparable to mine at Machias Seal Island. Here chicks left their nests 
to seek shade and shelter in the nearby rock crevices and grass clumps. To 
reach these they oftentimes had to come near incubating terns and were 
frequently attacked. If the parent birds were not in the vicinity to come to 
their defense, the results were frequently fatal. 

(2) Three chicks were found dead in their nests. Circumstances led me 
to believe that they had perished as a result of desertion. Two of the chicks 
belonged to one nest. They were observed to be noticeably chilled and 
weak in the evening as if improperly fed and brooded. No adults appeared 
to protest my presence at the nest or to come down to the nest when I 
entered the blind for an hour. Early the next morning they were found 
dead near their nest. Their bodies were stone-cold and there was a deposit 
of night moisture on their down. The third chick, the sole offspring in the 
nest, was noticed to be dying one day as a result of lack of care. It was 
decidedly weak in the morning and was found dead in the afternoon. No 
adult was seen to pay any attention to the nest during an hour’s wait in 
the blind. 

(3) Four chicks drowned in small rain-pools. All were within four days 


_ of age. Two, each belonging to a different nest, were drowned in pools 


formed as a result of the storm of July 13; these chicks died at the beginning 
of the storm in the night. Adult birds were present at the nests in the 
morning and several times were observed to attempt brooding in spite of 
the water in which the corpses of the chicks were floating. 

(4) One day-old chick became entangled in a thick clump of grass and 
was unable to extricate itself. I had difficulty in removing the dead bird, 
so greatly was it ensnarled. The chick had wandered in to seek shelter 
during the absence of the adults. 

(5) Two chicks, two and three days old respectively, crawled too far into 
the crevices of rocks and became wedged in. 

(6) One chick, two days old, fell from the ledge shelf on which its nest 
was located to a grassy shelf four feet below. The chick died from exposure, 
as the old birds failed to follow it. 

Twenty-nine chicks disappeared during the course of the study at ages 
ranging from one to eighteen days. I could find no trace of them either 
among the one hundred nests or in their vicinity. Their disappearance I 
have attributed to two major factors: 

(a) ‘Kidnapping.’—Small chicks were carried away and presumably 
killed. My assumption is based on one personal observation. While at 
Machias Seal Island in 1932 I saw one adult bird pounce suddenly upon a 
newly hatched chick, grasp it in its bill, and fly away with it about twenty- 
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five feet, then let it drop to its death on the rocks below. The adult paid 
no further attention to it. Kirkman (1937, p. 117) has watched similar 
occurrences among the Black-headed Gulls; there are so-called ‘rogue gulls’ 
which seem especially addicted to this form of behavior and cause con- 
siderable destruction. 

(b) Wanderlust.—As the chicks advanced in age and the periods between 
broodings lengthened, many of them were observed to wander from their 
nests to seek shelter and shade and to hide. Normally there appeared to 
be a limit to their travels since suitable places could be found nearby. The 
chicks thus became localized and usually could be found in their vicinities. 
I became accustomed to looking for certain chicks under a particular 
clump of vegetation, or in a particular rock crevice. Observations from a 
blind showed that the adults sometimes brought food to these areas and 
brooded the chicks there. The chicks which were finally fledged varied 
little in their wanderings. 

I soon became aware of a peculiar phenomenon. Certain chicks, which 
had up to varying ages been localized, suddenly began to wander and could 
not be checked. I found one chick over a hundred feet from its own nest; 
another, fifty feet. These birds I brought back to their territories. The 
next visits found them gone. From the blind I observed chicks beginning 
to move away from their nests, not to seek shelter but to keep walking, 
seemingly “to go somewhere but nowhere in particular.” Occasionally 
they would approach other nesting adults, only to be viciously warded off. 
Many times I noticed unbanded chicks coming in among the hundred nests 
and passing on through. One pair of terns on losing their own chicks 
accepted the offspring in a neighboring nest. The adopted offspring were 
of the same ages as the ones lost. 

The chicks that I observed wandering were obviously uncomfortable. 
I can only guess at the causes of this behavior. Either they were not being 
brooded or fed adequately, or both. A similar wandering behavior has been 
observed in other seabird colonies, but to my knowledge, no satisfactory 
explanation has ever been given. Herrick (1935, pp. 113-114) has observed 
that this wandering away from nesting territories is characteristic of young 
Herring Gulls. 

SUMMARY AND CONCLUSIONS 


The accompanying table summarizes the history of one hundred nests 
of the Arctic Tern at Machias Seal Island. A study of this table shows 
clearly that the greatest loss of eggs and young was due, not to the vicissi- 
tudes of the environment of Machias Seal Island (i. e., external factors), but 
to the various factors arising within the colony itself (i. e., internal factors). 
The internal factors causing greatest loss may be grouped under the following 
headings: 
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(1) Marauding by adults of nests and young.—Certain individuals became 
addicted to puncturing eggs, carrying away eggs, and ‘kidnapping’ young. 
Evidence points to the fact that these marauding tendencies occurred in 
individuals either not mated or not nesting in the part of the colony where 
the damage was being done. 

(2) Failure of nesting drive.—Certain pairs of terns failed to incubate 
steadily, thus exposing their eggs to marauding terns. Others failed to 
complete incubation, causing the death of embryos. Still others deserted 
their young, thus either causing their immediate death, or forcing them to 
wander about on the island with varying results. 

The causes of marauding and failure of the nesting drive are open to 
speculation. The lack of sufficient food in the waters surrounding Machias 
Seal Island is suspected as being an indirect cause of both marauding and 
failure of the nesting drive, so that the adult birds are forced to take eggs 
and young for food purposes and to stop incubation and young-rearing 
through lack of food for themselves and young. When taking into considera- 
tion the fact that there were approximately four thousand adult terns on 
Machias Seal Island requiring food for themselves several times a day and 


Summary or History or OnE HunprRED NEstTs oF THE ARcTIC TERN 


Record Number Per cent 
ee 144 100 
Egg failures due to external factors: 

EE a 10 6.9 
Egg failures due to internal factors: 
er ee cheese dheubeKactsen toes 2 1.3 
SU ee s 5.5 
a iia sic kd pire tes op dtl SUSEC Eo ce. 14 6.2 
i go ly din bi phen! <'n'a.e else ewes oe. 8 5.5 
Cen ey OG DOORS. wk eee e eens eeee 2 1.3 
ns obo nic amaad soon ssonasses sia 7 4.8 
Total eggs to hatch completely...................... “a 63. 
Young killed due to external factors: 
ee bduectgh stats ca 15 10.7 
EEL I —- 4 2.7 
Young killed due to internal factors: 
Killed, probably by neighboring adults.................. 6 4.1 
ys aR OS 3 2.0 
ER. 5 a 4 2.7 
a al 6 ki we wis a 0.p isl cree ¥ yep 0.0 40 1 0.6 
ae eee kee cs aes heranaiess 2 1.3 
SC Ol a bes he anke en bk cat eas eonde 1 0.6 
Disappeared from nests, probably either as a result of kid- 

SIND WMIIININD, og nd ce sens sn cecesccccuncces 29 20.1 
Young lost to study due to slipping of bands............... 3 2.0 
Known total of young to fledge.....................2.2... 23 15.9 
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approximately 2500 young during the height of the breeding season requir- 
ing food every five to thirty minutes, it is wholly possible that there was a 
shortage of food for such a concentrated population. 

Very likely another cause of failure of the nesting drive is its incomplete 
development in certain individuals breeding during their first, second, and 
third years. Austin (1938, p. 20) in his trapping and banding studies of 
Common, Roseate, and Arctic Terns at Cape Cod, Massachusetts, has 
stated that “egg-laying by a tern the summer following its birth, if it does 
occur, is anomalous, also that incubation the year following is a precocious 
and usually futile expression of an incompletely developed sex-urge.” He 
also states “that terns do not begin procreating actively until the end of 
their third year” and “attain maximum accomplishment in their fourth.” 

A comparison of the results of this study with the results recently obtained 
by Hagar (1937, pp. 5-8) in a similar study of the 428 nests of a Least Tern 
colony at Plymouth Beach, Massachusetts, is of great interest. Both 
studies showed a high number of egg failures and chick mortalities. Whereas 
the greatest loss of eggs and young at Machias Seal Island was due to 
internal factors, at Plymouth Beach the greatest loss was due to two ex- 
ternal factors: rats took an estimated 66.5 per cent of the eggs and nearly 
50 per cent of the young; storm-tide washes took 19.4 per cent of the eggs. 
The results of both studies may be summarized thus: 


Macatas SEA IsLanp PiymoutH BEACH 
100 nests of the Arctic 428 nests of the Least 
Tern Tern 
Number Per cent Number Per cent 
Total eggs laid . 144 100 820 100 
Total eggs hatched 91 63 212 26 
Total young fledged 23 15.9 75 9 


The above comparison raises the question: If a tern colony is protected 
from external destructive forces, will there still be a high percentage of 
nesting failures? The answer naturally depends on the size of the colony 
and the food supply. The history of the one hundred nests in the large 
colony of Arctic Terns at Machias Seal Island offers an affirmative answer. 
In the first place there would be an inevitable loss due to the nesting of 
individuals with an incomplete development of the nesting drive. In the 
second place there would be sharp competition for food that would by 
necessity increase the number of nesting failures in the colony. 
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FALL MIGRATIONS OF HAWKS AT HAWK MOUNTAIN, 
PENNSYLVANIA, 1934-1938 


BY MAURICE BROUN 


Tue dramatic development of Hawk Mountain Sanctuary has been 
scarcely less spectacular than the fascinating migrations of hawks and eagles 
that occur there. Hawk Mountain, above Drehersville in the Kittatinny 
Ridge of eastern Pennsylvania, formerly a shambles frequented by ruthless 
local hunters, is now a Mecca to which bird students and conservationists 
flock in increasing numbers. The Sanctuary has proved itself a compelling 
force in furthering an intelligent and enlightened attitude toward the birds 
of prey. Hawk Mountain Sanctuary was an object lesson whose influence 
and effectiveness induced the Pennsylvania Game Commission in June 1937, 
to protect all raptors excepting the Accipiters, and to remove the bounty on 
the Goshawk. In the past few seasons, chiefly in the months of September 
and October, the Sanctuary has been visited by upwards of 12,000 persons 
who have registered from thirty-one States and several foreign countries; 
and among the visitors have been many erstwhile hawk-hunters. 

In the summer of 1938 the Hawk Mountain Sanctuary Association was 
formed. The Sanctuary comprises two square miles of rocky woodland, 
ranging from 550 feet to 1,506 feet above sea level; it is partly in Schuylkill 
County and partly in Berks County. The property is administered by a 
board of seven directors. Mrs. Charles Noel Edge is president of the Associa- 
tion, and to her goes all the credit for having been the originator and guiding 
spirit of the project. The interesting details of the topography, and of the 
past history of Hawk Mountain may be read in an earlier report (2). The 
annual reports of the Emergency Conservation Committee contain brief 
summaries of the Sanctuary’s progress as well as a resumé of each season’s 
migration. 

I am indebted to Mrs. Charles N. Edge and to Mr. Earl L. Poolefor many 
valuable suggestions. 


In the fall of 1934, as a result of the Sanctuary, the migrations of Falconi- 
formes along the Kittatinny Ridge were observed systematically for the 
first time. However, owing to the necessity for rigid patrol of the Sanctuary 
during the early part of that season, observations could not always be made, 
and the migration data, acquired in approximately 306 hours of observation, 
were incomplete. Since the second season (1935) uninterrupted daily 
censuses of the hawk flights have been made, each season’s observations 
covering an average of 575 hours. The accumulated data provide a more 
nearly accurate picture of the migrations than that published prematurely 
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for 1934 (2), and also furnish a sounder basis for future statistical compari- 
sons. The numerical status of the birds of prey has evoked so much interest 
among ornithologists, that it seems desirable to make available the data 
thus far compiled at Hawk Mountain. 

The daily censuses have been made as carefully as possible. On some 
days, however, the birds fly very high, and it is certain that many pass 
unseen. The totals presented in the monthly tables cannot be construed, 
therefore, as being all inclusive of the actual numbers of hawks that have 
migrated over the Sanctuary, or for that matter over the length of the 
Kittatinny Ridge. It must be borne in mind, also, that prior to 1937 hawk 
shooting continued to be practiced vigorously at scattered points along the 
ridge, well up into New Jersey; the shooting has by no means been abolished 
in spite of the legal statutes protecting most species. How our totals may 
be affected is conjectural. 

The Kittatinny Ridge (and apparently at times the parallel ridges west 
of it), are essentially migratory flyways for Buteos and eagles, and to a lesser 
extent for Accipiters. The hawks coast on the up-currents of air caused by 
wind striking against the flanks of the mountain, and these air currents pro- 
vide the modus operandi of the ridge flights. The Cape May flyway, as 
pointed out by Allen and Peterson, is used by the bulk of the Accipiters, 
falcons, Ospreys and Turkey Vultures which breed in the northeastern 
part of the country (1). Hence, in the table of seasonal totals the figures 
for these last-named species are negligible. According to reports from the 
contiguous ridges, appreciable flights of hawks must occur over them on 
certain days. 

General weather conditions have been correlated with the daily flight 
conditions. The results are comparable, roughly, with those published for 
1934, when, it was found, a certain sequence of flights took place, i. e., days 
of high-flying hawks were followed by periods of stormy weather, which in 
turn brought heavier migrations of usually low-flying birds (2). It has been 
found, however, that during protracted periods of perfect weather the birds 
fly at every conceivable level! During such weather the hawks often fly 
exceedingly high during the middle of the day, perhaps taking advantage 
of thermal currents. Suffice it to say—and this is the only thing predictable 
about the migrations—the heaviest flights are generally preceded by marked 
meteorological disturbances in the regions to the north. It will be noted in 
the monthly charts that in most instances from early September until mid- 
November an appreciable flight of birds occurs at Hawk Mountain within 
three days of the inception of low barometric pressure moving across the 
northern Appalachian region. Where the data indicate poor or mediocre 
flights after a ‘low’, it does not necessarily follow that no pronounced migra- 
tion took place. Rain or heavy mists in northeastern Pennsylvania or north- 
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ern New Jersey may hold up the migrants, or a shifting wind may steer the 
hawks along a different route. On September 20, 1937, we recorded only 
288 Broad-wings in spite of ideal conditions; yet over a thousand of these 
Buteos were observed by Frederic P. Mangels, over Clifton, New Jersey, a 
locality considerably distant from the Kittatinny Ridge. 

Temperature and wind direction, at least locally, have no apparent influ- 
ence on the daily migrations. It is well to bear in mind, however, that the 
migrating hawks are always seen to best advantage at Hawk Mountain when 
strong winds strike against the side of the ridge, from northerly quarters. 
It has been suggested by some observers that there is a continuous day-by- 
day movement, regardless of the weather—the birds simply following the 
impulse to migrate—but that on pleasant days when the winds are not 
particularly favorable in creating the proper air currents along the ridge, 
the birds spread out over the terrain. This presupposes a far greater hawk 
population than we are aware of. A study of the monthly charts will show 
many days at Hawk Mountain when ridge flights would appear decidedly 
unfavorable, so far as wind is concerned, and yet optimum flights have 
occurred. 

Sometimes a day’s count is considerably augmented by hawks that 
evidently have not used the Kittatinny flyway. For example, in the early 
forenoon of September 16, 1938, groups of Broad-wings came out of the 
north (at very great height), as though from adjacent ridges, and then pro- 
ceeded to follow our ridge. On the other hand, there is a tendency for mi- 
grants to avoid Hawk Mountain during easterly or southerly winds. Ob- 
servers at the Sanctuary must occasionally, when the wind is in these direc- 
tions, strain their vision to the utmost to follow the passage of hawks which 
leave the ridge to take a short-cut across the valley to a spur of the ridge 
known as ‘The Pinnacle,’ some four miles distant. If the birds take this 
cut too far out they will escape observation altogether. Thus a Golden 
Eagle observed sixteen miles up the ridge on October 9, 1937—the wind was 
light south—was not seen at Hawk Mountain. Such instances can be 
multiplied. The foregoing factors and conditions of the hawk migrations 
will explain, in part, the widely fluctuating numbers of birds each season. 

During September and October, observations are begun about 7.30 a. m. 
(sometimes earlier), though few hawks venture past the promontories earlier 
than 8 o’clock. In September, no hawks are seen after 3.30 o’clock except 
on very good flight days occurring late in the month. A puzzling aspect of 
the September flights is the invariable appearance of the bulk of a day’s 
migrants between 9 and 11 a. m. Throughout the best part of the season 
there is usually a lull in the flight during the middle of the day. The flights 
of October and November are not so uneven. Notable numbers of migrants 
appear in the afternoons as well as during the forenoons, and on many days 
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in October the birds migrate until dusk. In November, as the season wanes, 
the flight duration is from 9.30 or 10 o’clock until 2.30 p. m., never earlier, 
nor later. 

Experiments to measure the speed of flight were made in the fall of 1938, 
by means of short-wave radio, and by the telegraph system, but both methods 
failed. Our difficulty with the telegraph was the impossibility of making 
ground connections, for the terrain is exceedingly rough and rocky. The 
radio method had various set-backs, chief of which was the perversity of the 
wind in choosing a southerly quarter each time the trials were made; the 
oncoming birds, besides, were slow and desultory in movement, and did not 
stick to the ridge. Further attempts to secure exact data on speed of flight 
are planned, however, and use will be made of telephone. 

In the fall of 1934 I was able to estimate an average speed of 45 miles an 
hour in Red-tails, by measuring their progress between two points on the 
ridge. This speed was greatly accelerated on very windy days. An adult 
Bald Eagle, timed by Mr. Richard H. Pough at Bake Oven Knob on Novem- 
ber 10, 1935, passed the Sanctuary twenty minutes later. Assuming this to 
be the same bird (which from the lateness of the date seems probable), it 
covered the distance of 16 miles at the rate of 0.8 mile per minute. An 
adult Golden Eagle, timed by Mr. Pough on October 11, 1936, at Fox Gap 
in the Kittatinny Ridge, 42 miles northeast of the Sanctuary, was found to 
make the passage in about 50 minutes—again assuming this to be the same 
bird—or at a rate of speed almost identical with that of the Bald Eagle. 

Assuming an average of six hours of flight on most days (allowing two 
hours off, from 11 to 1, when there is frequently a lull), and an average 
hourly speed of 45 miles, it will be seen that the hawks may accomplish 270 
or more miles per day easily. Thus, on September 15, 1935, when a pro- 
nounced low-pressure area extended over northern New York and New 
England, the consequent exodus of Broad-wings from that region needed 
scarcely more than two days to be felt along our section of the ridge, and 
hence, the impressive totals for the 16th and 17th. 
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ANNOTATED List or Hawks 


Turkey Vuutture, Cathartes aura septentrionalis.—Throughout the fall a few 
‘buzzards’ may be seen in the vicinity. Individuals, apparently migrating, show up 
in the second week of September, on good flight days. Only two noteworthy flights, 
both in 1935, have been observed: a compact fleet of 145 on November 5, and four 
days later a group of 35 flew by. 


Eastern GosHawk, Astur a. atricapillus.—In 1934 when the ‘Big Blue Darters’ 
were reported as early as October 10, skepticism was anifest in certain circles. 
Goshawks may be expected along the ridge even in September. The data include 
seventeen occurrences of Goshawks during that month, the earliest being an immature 
on September 15, 1937. An adult and two immatures appeared in the big flight of 
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September 17, 1936. Dr. Sutton cites a number of occurrences of Goshawks in 
Pennsylvania in September, 1926 (4). 

Immature Goshawks are very few in number: 31 (10.6 per cent) in 1935; 15 (8.4 
per cent) in 1936; nine were seen in 1937; only one in 1938. 

Goshawk ‘invasions’ evidently took place during the seasons of 1935 and 1936, yet 
our total of 177 birds for the latter season seems inconsequential when compared 
with the number of 537 Goshawks that were received for bounty during the month of 
November alone, by the Pennsylvania Game Commission. 


SHARP-SHINNED Hawk, Accipiter v. velor.—Of all the hawks this little Accipiter is 
the most difficult to count by virtue of its small size, and swift, erratic flight. When 
Hawk Mountain was a shooting paradise these were the birds that tested the gunners’ 
skill and provided the most exciting ‘sport.’ On days of heavy Sharp-shin flights 
many must escape observation. The birds will appear momentarily, often darting 
through the trees, sometimes in pursuit of some small bird, and in a flash they are 
gone. 

The Sharp-shin has the longest and most continuous migration of any of the hawks. 
They come in small numbers in late August or early September, and they increase 
notably within three weeks. Nearly all these first-comers are birds of the year. 
One curious exception stands out—on September 22, 1935, every one of 87 Sharp- 
shins was an adult! The bulk of the September Sharp-shins always come during the 
afternoon. At Cape May they fly largely in the morning (1)! Early October brings 
a gradual transition from immature to adult birds, and usually by mid-season 
immatures are seen very infrequently. It is far from easy to differentiate ages when 
Sharp-shins are moving in large numbers. However, in 1935 and 1936, strenuous 
efforts were made to obtain such data and it was found that during the former season 
exactly 50 per cent of the migrants were immatures, while in 1936 only 12.1 per cent 
were immatures. 

Record Sharp-shin days have occurred as follows: 1935—512 on October 2, and 
680 on October 4; 1936—901 on October 19; 1937—900 on October 7, and 734 on 
October 8. 


Cooper’s Hawk, Accipiter cooperi.—Closely paralleling the Sharp-shin migration 
—though on a much smaller scale—is the migration of the Cooper’s Hawk. As with 
the Sharp-shin, the immatures precede the adults, and the latter make up the ma- 
jority of the migrants. October brings the greatest numbers, with 50 to 75 on a good 
flight day; a record number of 127 was obtained on October 8, 1937. 

The proportion of Cooper’s to Sharp-shins is roughly 10 per cent—the same figure 
that holds at Cape May. 


EasTERN Rep-TArLeD Hawk, Buteo b. borealis.—Although a few Red-tails appear 
along the ridge in September (86 represent the maximum number seen in this month, 
in 1936), conspicuous movements do not occur before mid-October. These Buteos 
travel singly or in pairs, though it is not unusual to see as many as twenty or thirty in 
@ group. 

The Red-tail migration is composed predominantly of adults. Age determination 
cannot be followed consistently, due to the occasional days when the birds fly too 
high, or too far out from the ridge. A fairly reliable index of the proportion of adults 
to immatures may be gained, however, from the following table, in which only those 
individuals are noted whose plumage could be determined. 
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Adults Immatures Per cent 
MR Nee. ai MEA sant osetia Be 3001 425 14.2 
MRM eee ete Los we ods wae 3340 460 13.7 
EE cic ik ain a LE eRe b CS Ono 2641 179 6.7 
Re UA ais ik Sa a RL Soe 3316 288 8.6 
ME Fab ee Cec eee ee i icc ee ee 1226 181 14.7 


The relative scarcity of Red-tails during the fall of 1938 may be explained, in part, 
by the unprecedented mildness of much of that season; many of the birds may have 
failed to migrate, or lack of strong northerly winds failed to produce the customary 
concentrated ridge flights. 

A glance at the table of seasonal totals reveals particularly heavy concentrations of 
Red-tails during the first and fourth seasons. It may be of interest to examine two 
fourteen-day periods for those seasons. 


October November 

os oe. £9 &. * £8 6 wD 
1934—171 148 592 853 308 5 54 243 25 26 34 99 269 426—3,253 (232.3 per day) 
1937—305 985 620 108 460 77 158 305 150 46 80 114 59 55—3,522 (251.6 per day) 


NORTHERN RED-SHOULDERED Hawk, Buteo |. lineatus.—During September of 
1935 and 1936 I was much puzzled regarding the exact identification of certain im- 
mature plumages of the smaller Buteos. Many of these birds were recorded tentatively 
as Red-shoulders, hence the large recordings of this species in an earlier report (3). 
Further study has convinced me of my errors in this matter; the questionable Buteos 
have been Broad-wings indubitably. Red-shoulders are actually very infrequent at 
Hawk Mountain during September (a maximum of 24 was recorded in September 
1937), but they appear regularly though in small numbers during October and the 
first half of November. The migrants are largely adults. 


BroaD-winceD Hawk, Buteo p. platypterus—The data covering five seasons 
indicate that Broad-wings may be expected at Hawk Mountain in concentrated 
numbers between September 10 and 26, and that although the Broad-wing has the 
most restricted migration period of any of the raptors, it nevertheless enjoys su- 
premacy of numbers. In order to convey some picture of the impressive flights of 
Broad-wings at Hawk Mountain, I can only quote from my field notes some of the 
outstanding days. 

1935, September 17.—‘‘A clear day with light to moderate southeasterly winds. 
Very soon after my arrival at the lower promontory [at 7.45 a. m.] flock upon flock 
of small Buteos came drifting down the south flank of the ridge. The birds flew very 
low during the first hour or so of observation; thereafter they were seen at varying 
levels, sometimes quite high. When the birds reached the ‘kettle,’ having been 
strung out along the ridge, they would flock up and ascend gradually on the air 
currents. Milling round and round over our heads until sufficient altitude was gained, 
they would depart toward the southwest, again strung out in a long line. As many 
as 50 or 60 birds at a time were in the air above us; once 80 were counted. Mr. 
Richard M. May, of Hagerstown, Maryland, arriving in the early forenoon, gave his 
much-needed help in the counting, . . . the busiest period came between 9 and 
1l a.m. The migration began to wane about 3.45 o’clock, and a half hour later it 
was definitely over. The count of 3,293 hawks included about 3,150 Broad-wings.” 

1936, September 17.—‘‘Overcast, threatening skies all morning, clearing after 1.30 
v’clock; brisk northerly winds most of the day. Small Buteos began coming at 8.15 
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and soon after they were coming thick and fast; I counted 280 between 10.28 and 
10.35! The majority passed directly over the ridge within range of shot-gun. [Picture 
the slaughter in the earlier days!} This flight of low-flying hawks was continuous for 
five hours. At 12.30 some 150 Buteos passed well out over the valley, on the north 
side of the ridge. Sharp-shins came in numbers after 1.30, as did Ospreys and eagles. 
At 2.30 I scanned the zenith with my 8-power glasses, just in time to make a hasty 
count of 200 Buteos dashing westward. They were flying so high as to be scarcely 
visible to the unaided eye. . . After this the birds flew at varying levels, some 
very low. There was a steady stream of migrants, a few groups notable as follows: 
113 birds at 4 o’clock, 170 birds at 4.08, 126 birds at 4.55, 81 at 5.08, 42 at 5.20. 
The last hawks seen were 2 Ospreys at 5.47. The count for the day was 3,604 hawks: 
1 Turkey Vulture, 3 Goshawks, 92 Sharp-shins, 10 Cooper’s, 9 Red-tails, 3,400 Broad- 
wings and perhaps a very few Red-shoulders, 18 Bald Eagles, 2 Golden Eagles, 8 
Marsh Hawks, 52 Ospreys, 1 Pigeon and 10 Sparrow Hawks.” 

The most remarkable migrations of raptors that it has been my privilege to witness 
at Hawk Mountain, took place between September 22 and 26, 1938, immediately 
after the hurricane that devastated New England. These five days were preceded 
locally by five dreary days of continuous rain. 

September 22 brought smiling blue skies and moderate westerly winds. Innumer- 
able warblers were in evidence. The day’s count of 918 hawks included 885 Broad- 
wings of which 700 appeared between 9 and 11 a. m. 

The following day, the 23d, produced ideal flight conditions. Only six hawks were 
seen during the first hour of observation; but 825 were tallied by noon, and the total 
for the day was 2,062, which included in addition to 1,785 Broad-wings, the following: 
187 Sharp-shins, 17 Cooper’s, 9 Bald Eagles, 32 Ospreys and 7 Duck Hawks. The 
birds flew leisurely but in steady numbers, in no very large groups, without any of the 
customary milling, and the flight continued until 5.20 p. m. 

On the third day, the memorable September 24, great numbers of passerine birds 
rushed past the lookouts. I estimated 100 Flickers, 250 Blue Jays, 400 Cedar Wax- 
wings, countless warblers and finches, and many Chimney Swifts. Only 40 hawks 
were seen until 9 o’clock, but thereafter they appeared in swarms: 780 between 9 
and 10; 1,120 between 10 and 11; 1,260 between 11 and noon; 530 between noon and 
1 o’clock; and diminishing numbers until 4 o’clock, but absolutely no hawks after 
that hour! The heightened noonday passage of hawks was altogether contrary to 
our usual experience. At one time as many as 436 Broad-wings were seen in a com- 
pact flock. Throughout the morning the Broad-wings flew very low, and in a steady 
stream on both sides of the ridge—an unprecedented procedure, and not explicable in 
view of the light northerly wind which ordinarily keeps the birds on the north side of 
the ridge. The flight was normal during the afternoon, however. The census would 
have been utterly impossible had it not been for the assistance of a sharp-eyed 
observer who tallied every hawk that appeared on one side of the ridge. Upwards of 
a hundred observers witnessed at least a part of this amazing flight. The day’s 
count follows: 13 Turkey Vultures, 185 Sharp-shins (nearly all after 1.30 p. m.), 
18 Cooper’s, 4,078 Broad-wings, 3 Red-tails, 4 Bald Eagles, 5 Marsh, 9 Ospreys, 
1 Duck, 1 Pigeon and 8 Sparrow Hawks, totalling 4,325 raptors. 

On the 25th, a surprising early-morning movement of Broad-wings took place. 
A total of 493 hawks came through between 7.30 and 9 a. m., 287 between 9 and 10, 
202 between 10 and 11, and only 381 hawks went by the rest of the day—200 between 
3.30 and 4.30. A total of 1,166 Broad-wings was recorded among 1,363 hawks. 

The fifth and last day of these phenomenal flights was bright and warm, as were 
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the previous days; light southerly breezes prevailed. Another huge wave of small 
birds appeared. All the Broad-wings flew very high, and there was much milling 
about. Only 18 came by from 8 to 9 a. m., but 662 were counted during the suc- 
ceeding hour, and 395 between 10 and 11. The Broad-wing count for the day was 
1,492. 

In this unparalleled five-day period 10,274 hawks were counted, and of these, 
9,406 individuals, or better than nine-tenths, were Broad-wings. I venture to state 
that many, many years may pass before anything comparable to this is repeated. 


American Rovucu-teccep Hawk, Buteo lagopus s. johannis.—Excepting the 
accidental occurrences of the Gyrfalcons, the Rough-leg has proved to be the rarest 
hawk at Hawk Mountain. An unusually early migrant was identified on October 
6, 1935. The meager records extend from mid-October to early December. The 
exceedingly mild season of 1938 perhaps explains its total absence at the Sanctuary 
for that fall, as well as its general scarcity over much of the Northeast. 


American GOLDEN Eac ie, Aquila chrysaétos canadensis.—The astonishing num- 
ber of 263 Golden Eagles—50 per cent of the total number of both species of eagles— 
makes up the record for five seasons. These birds have been identified by scores of 
persons besides myself. It is rather significant that increasing numbers of bird 
students and field activity taking place in the past few years, have been coincident 
with a regular epidemic of these supposedly rare eagles, appearing throughout the 
Northeast. 

Adults and immatures alike appear at regular intervals, usually from early October 
until the end of the migration. Fifteen records obtain for September, the earliest 
being that of an adult on September 15, 1935. On a number of days as many as 
four, five, or six Golden Eagles have been seen, while in 1937, nine were identified on 
October 31, and seven on November 22. Immatures have averaged 50 per cent of 
the five-year total. 


Batp Eaatez, Haliaeetus |. leucocephalus.—Early September brings the majority 
of each season’s Bald Eagles. On a few occasions, impressive numbers have been 
seen, namely, 33 on September 6, and 10 on the 15th, 1935; 11 on the 11th, 18 on the 
17th, 1936; 9 on the 23d, 1938. Immatures have averaged 56 per cent of the five- 
year total. 


Marsa Hawk, Circus hudsonius.—The 1934 notes concerning this species were 
inconclusive. During four full seasons the Marsh Hawk has occurred regularly 
though in small numbers, throughout the period of migration. At Cape May, 
according to Allen and Peterson, the Marsh Hawk occurs largely in October (1). 
The largest number of Marsh Hawks observed in one day was 16 on October 26, 1938. 

An interesting and undeviating sequence of flight has been observed each season: 
immatures make up nearly all the September migrants, both sexes as well as imma- 
tures come in varying numbers during October, while late in the migration the males 
outnumber the others. The ratio of immatures to adults has varied seasonally from 
33.9 per cent to 48.3 per cent. 

1935 1936 1937 1938 


Ee ee ee 60 42 65 55 
I odie, dnsoily edahow loos 35 31 23 42 
NG 3. dis, is ord wala 52 72 69 84 
Indeterminate........... 6 4 3 8 
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Osprey, Pandion haliaétus carolinensis.—The Osprey is seen almost daily during 
September, and is particularly well represented on heavy flight days, as is evidenced 
from the numbers of Ospreys cited under the Broad-wing notes. They occur spo- 
radically in October, as late as the 25th. November records include a bird seen on 
the 14th, in 1935; another on the 6th, 1937. 


Wuire Gyrratcon, Falco rusticolus candicans.—The records of 1934 remain 
unique; nothing can be added to the data already presented. 


Biack Gyrra.con, Falco rusticolus obsoletus.—A record in addition to those ob- 
tained in 1934 is that of a bird observed on October 16, 1936. The day was overcast; 
only two other hawks were seen, both Marsh Hawks. To quote from my notes: 
‘At 11.20 I was taken by surprise when a huge falcon in very dark plumage pulled up 
its sails almost directly above me, and perhaps 70 feet away. The bird’s underparts 
were entirely dark, and its head seemed massive; I noted particularly the long, 
pointed wings. The bird veered a trifle, hesitated, then sailed off towards the south, 
moving very slowly, and at a distance of a few hundred feet it dropped low over the 
trees; unmistakably a Black Gyrfalcon.”’ 


Duck Hawk, Falco peregrinus anatum.—The Peregrine plays a minor réle indeed 
in the hawk migrations. The five-year records show single birds for the most part, 
on scattered dates from September 4 to November 23. Very unusual, therefore, 
were such occurrences as eight birds on October 12, 1936, eleven birds on October 7, 
1937, and seven on September 23, 1938. 


Piczon Hawk, Falco c. columbarius.—Our data for this little falcon differ little 
from those for the foregoing species. Earliest and latest occurrences fall in 1935— 
single birds on September 10, and November 9. In October, 1936, four were re- 
corded on the 11th, six on the 12th, and eight on the 17th. 


EasTERN Sparrow Hawk, Falco s. sparverius.—All the falcons generally dash past 
the lookouts at express-train speed, but an occasional Sparrow Hawk may be seen 
loitering above the ridge, plunging at passing Buteos, and twice I have seen them 
beset eagles. Adults far outnumber the immatures, and the proportion of the sexes 
has averaged about 65 per cent males, 21 per cent females. Fewer than five indi- 
viduals ordinarily show up in a day, but 16 were recorded on October 4, 1935; 14 on 
September 28, 1936; 38 on September 26 and 28 on October 7, 1937; and 17 on Sep- 
tember 22, 1938. 

TABLE OF SEASONAL TOTALS 


Species 1934 1935 1936 1937 1938 

1. Turkey Vulture ia tare 166 374 87 44 60 

2. Eastern Goshawk 123 293 177 49 9 

3. Sharp-shinned Hawk ; . 1918 4,237 4,486 4,817 3,113 

4, Cooper’s Hawk. 333 553 474 492 204 

5. Eastern Red-tailed Hawk .. 5,609 4,024 3,177 4,978 2,230 

6. Northern Red-shouldered Hawk... 90 181 153 163 143 

7. Broad-winged Hawk......... .... 2,026 5,459 7,509 4,500 ° 10,761 

8. American Rough-legged Hawk , 20 9 9 4 —_ 

9. American Golden Eagle. . a 39 66 54 73 31 

10. Bald Eagle vd 52 67 70 38 37 
11. Marsh Hawk qe veel 153 149 160 189 
12. Osprey Sted 31 169 205 201 124 


Bs PERRO SOERIOONS «0 creinis ook wx ven 2 — _ _— _— 












































- 
ih 
| 438 Broun, Hawk Migrations at Hawk Mountain fake 
. TABLE OF SEASONAL TOTALS—Continued 
Species 1934 1935 1936 1937 1938 
14. Black Gyrfalcon................. 2 _ 1 _ — 
OS EE er eee 25 14 36 41 24 
Er 19 20 34 10 12 
be 17. Eastern Sparrow Hawk........... 13 123 102 141 87 
i in dw nen 208 23 ll s _ 
a 
I ai hg S56... 8 10,776* 15,766 16,734 15,719 17,024 
if * Data incomplete; see text. 
; SEPTEMBER 
i 
; 1935 1936 1937 1938 
\ | 
t Daily Wind [Daily Wind Daily Wind | Daily Wind 
H Totals Conditions|Totals Conditions/Totals Conditions| Totals Conditions 
- 
: | 1 31 * L—NW 
4 2 3 * L—SE 5 L—W 11 L—N 
; 3 30 L—N 4 L—Ww 9 L—SE 
; 4 — * L—SE 48 L—N 17 * L—W 3 M—NW 
5| — * L—SE 300 M—E 1 * M—NE 38 M—NW 
| 6| 87 B—N 48 L—NW 8 B—E 20 M—E 
; ‘ 7, 438 L—NW 23 L—W 1038 L—NW 8 * L—E 
7 4 8 83 L—W 22 * M—W 110 M—NW 30 M—N 
i 9 3 * L—SW 87 * M—NW 208 B—SE 9 B—SE 
nt 10} 111 B—NW 466 B—SE 40 L—SE 558 M—SE 
a i 11} 50 * M—SW /|1,228 * M—SE 1 * L—SE 53 L—SE 
; 12 14 L—W 10 * L—W 36 * L—NW — * Rain 
13} 151 B—E 30 M—SE — L—NE 33 * M—NW 
14 1 L—SE 1006 B—SE 76 * M—NW 458 B—SE 
15} 307 * B—NW 5 M—SE 130 * M—S 27 * L—NW 
16 729 M—N 767 M—SW 123 * L—S 220 * M—N 
17|3,298 M—SE /3,604 B—N 250 B—NW 11 B—E 
18} 97 M—SE 10 B—E 767 * L—W — Rain 
19} — _ Rain 166 * B—N 162 * B—NW — Rain 
20} 73 * B—N — M—E 388 * B—NW — * Rain 
21; 220 L—SW 230 M—SW 79 * L—NW — * Rain 
22} 227 * B—NW 48 L—NW 606 M—SE 918 * M—W 
23} 94* L—N 176 L—SE 1,532 L—S 2,062 * B—NW 
244 2922 M—S 13 * L—SE 326 L—W 4,325 L—NW 
25} 310 M—W 101 B—N 179 L—E 1,368 M—NW 
265 129 M—W 113 B—SE 299 B—NW 1,606 L—S 
27; 30 L—W 43 * M@—SW 86 B—E 1644 L—SW 
28} — * Rain 158 * M—NW 1 Rain 10 L—S 
29} 164 * B—NW — Rain 44 L—N 60 * M—E 
30} 436 B—NW 18 B—E 22 B—SE 9 B—E 
6,944 8,743 5,603 12,122 
Legend: *—Indicates low barometric pressure in northern Appalachian regions. 
L—light. M—moderate. B—brisk. V—variable. 
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OCTOBER 
1934 1935 1936 1937 1938 
Daily Wind |Daily Wind |Daily Wind |Daily Wind |Daily Wind 
Totals Condi- /Totals Condi- |Totals Condi- |Totals Condi- /Totals Condi- 
tions tions tions tions tions 
l| — — 270 * M@—SW | 102 * B—NW 47 * L—SE 200 M—NW 
2} 63 M—SE | 688*B—NW | 107 L—NW |} 101 *M—N 111 L—N 
3} 34 M—SE | 265 B—S 160 M—NW/ 41 B—E 9 B—E 
4 3 M—SE | 796*B—NW | 178 L—SE 56 M—SE 4 L—V 
5| 24 B—E 433 * B—N 84 L—SW 16 L—E 6 L—V 
6| —* Rain 471 B—NW 17 L—SW 46 * M—SW — Rain 
7| 107 B—NW | 246 B—NW 4 L—SW |1052 B—NW 22 M—N 
8| 192 B—NW 50 L—S — Rain 951 B—NW | 217* L—NW 
9 80 L—SE 115 M—SE | 105 M—E 233 L—S 276 * B—N 
10} 31* B—E 34 M—S 22*M—NW;| 25 L—SE 362 B—NW 
11] 257 B—NW 23 * M—W 545 * M—NW| 348 M—NW| 32 L—W 
12} 369 * B—NW | 106 M—W 688 B—NW | 194 * M@—W 111 L—W 
13} 125 B—NW | 132 M—W 92 B—SE 217*M—NW| 42 L—S 
14; 258 * B—NW 34 * L—W — Fog 262 B—NW 9 L—SE 
15| 255 M—NW/ 192 B—N — Rain 844 B—NW 97 L—SE 
16] 118 L—SE 26 M—E 3* M—S 176 M—NW; 42 L—SE 
17 9 M—SW 45 L—W 115 * M—NW| 141 L—S 149 * M—NW 
18] 585 L—NE 34 B—NW | 602 * B—NW 25 M—SE 50 B—SW 
19] 189 B—NW | 236 * B—NW /|1516 M—NW/]| — Rain 22 * L—W 
20} 51 M—NW)| 497 M—NW| 409 L—W 100 B—NW — * Rain 
21; 82* B—SE 178 B—S 273 * B—SW 73 M—SW | 229 * M@—NW 
22} 121*M—NW! 13*L—W 292 * M@—SW 76 M—S 180 L—SW 
23) 571 * B—NE 1 * L—W 114 M—NE 3 B—NW 60 L—SE 
244 10 M—N 251 * M—NW| 413 * L—N 77 L—NW — * Rain 
25; 182 M—SE | 216 M—NW| 602 M—S 82 L—SW |! 529* B—NW 
26} 20 M—N 521 B—NW | 148 * B—NW 68 M—S 251 B—SW 
27; 28* B—N 139 M—SW 49 L—NE 30 M—SE | 285 * B—NW 
281 207 B—NW | 195 M—S 110 M—S — * Rain 304 B—NE 
29; 260 B—V 52 M—SE 59 M—NW)| 473*B—NW | 93* M—NE 
30] 218 M—NW 3 L—SE 162 * B—NW | 421 * B—NW | 260 B—NW 
31} 176 M—SW — Rain 145 L—NW |1158 B—NW 49 L—NW 
4570 6262 7116 7325 3998 





Legend: *—Indicates low barometric pressure in northern Appalachian regions. 


L—light. 


M—moderate. 


B—brisk. 


V—variable. 
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NOVEMBER 
| 1934 1935 1936 1937 1938 
Wy Daily Wind {Daily Wind |Daily Wind |Daily Wind |Daily Wind 
i Totals Condi- {Totals Condi- |Totals Condi- |Totals Condi- |Totals Condi- 
if tions tions tions tions tions 
f 
i 1| 641*B—NW | —* Rain 53*L—NW | 639 L—S | 53 L—NW 
if 211018 B—N | 722 B—N 1 L—SW | 132*M—S 4 L—NW 
' 3| 375 M—S 52 L—SE | 94*B—SW | 488*B—NW | 195 M—SE 
if 4) 9* Rain 2*L—SE | — Rain 105 L—NW| — L—E 
| 5| 63 L—SW | 229*M—SE | 318*B—NW/| 186 L—S 15 M—S 
| 6} 258 B—N | 314 B—NW/ 53 B—SE | 342*B—NW| 2 L—SW 
| 7| 27*B—W — Rain 7 L—E 166 L—NW| 3 M—S 
. 8} 59 L—w | 362*B—NW| — Rain 57 B—S 35 M—SW 
} 9] 39 M—NW] 175 M—SE | 26*L—NW] 91 B—NW]| 180 M—NW 
4 10} 107*L—SE | 36 L—SE | 72 B—NW]| 143*M—NW| 31 L—SW 
- 11} 296*B—NW]|} 4*L—SE 59*L—S 67 B—NW| 34 L—SW 
| 12} 440 B—NW/] — Rain 1 L—SW | 60 B—E 16 L—NW 
Tt 13} 4*Snow — Rain 93 M—N — Rain 46 M—SW 
fi 14) 45 B—NW]| 66 M—NE]| 17 L—S 13*L—NW | 53*B—NW 
| 15] 63 — Rain 9*B—NW| —*L—NW| 172 M—NW 
q 16] 57 8 B—E 19 B—NW| 33 L—NW| 37 L—NW 
\ 17| 48 — * Snow 3*B—W — * Rain — L—NW 
y 18} 58 172 B—NW/| 30 B—NW]/ 84 M—NW/ — Rain 
iF 19} 20 71 B—SE | — L—W — Snow — * Rain 
a 20; 13 7*L-S 5 M—W | 40 B—NW| 26 L—NW 
ij 21} — Rain 27*L—S 2*M—NW| 46 B—NW/| — L—NW 
fi 22} — Rain 15*M—NW| 10 M—NW/| 53 B—NW| — L—NW 
‘ 23} — Rain 126 B—NW| 2 M—NW/ 31 B—NW] — Rain 
24) 74 101 B—N — M—NW| 2 M—NW/ 2 B—E 
25, 8 33 M—N — M—NW/ — L—NW 
26] — Rain 4 M—N — L—SE 
27 1 Ls — M—SE 
28 — Rain — Rain 
29 1 B—NW 9 B—NW 
30 5 B—NW 4 M—W 
3717 2533 874 2791 904 
Legend: *—TIndicates low barometric pressure in northern Appalachian regions. 


L—light. M—moderate. B—brisk. V—variable. 
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HABITS OF WHITE-EARED HUMMINGBIRD 
IN NORTHWESTERN MEXICO 


BY ROBERT T. MOORE 


AN airplane flight from Parral, Chihuahua, to a natural mountain meadow 
on Mount Mohinora led to the discovery of our first completed nest of the 
White-eared Hummingbird, recently named by Mr. Griscom Hylocharis 
leucotis borealis. Shortly after sunrise we had climbed to an elevation of 
twelve thousand feet and were crossing an exceedingly rugged area of 
sharply contoured peaks and profound canyons. About fifty miles south- 
west of Parral we caught the reflected sun in a small lake, nestled two 
thousand feet below us at the base of a sheer cliff. The only body of water 
observed on the entire flight, it filled a basin in the center of this remote and 
inaccessible country. Obviously an excellent site for a major collecting 
station, it was immediately chosen by the author as a future base. Two 
months later, Chester Lamb made an arduous journey to the shore of this 
lake, Laguna Juanota, and collected there for an entire month. On August 
12, 1937, he obtained the first nest that he had found of the White-eared 
Hummingbird. 

In our six years of zoological explorations in northwestern Mexico we have 
collected only four nests of this species. Two of these were complete and 
taken by Mr. Lamb, the third was found on the ground by the author and 
Arthur Barr, and the fourth had only its foundation laid, when the author 
discovered it. In his journal Mr. Lamb states that the Laguna Juanota 
nest was found “in a small oak, six inches in diameter and twenty-five feet 
tall, growing in a grove of the same on the north hillside of a rocky butte at 
the lake.” It was saddled on a twig among the leafy extremities of a branch 
two feet from the trunk. The nest is composed almost entirely of a buff- 
colored plant-down, the only exceptions consisting of one small oak twig 
woven loosely to the bottom of the nest and greenish-gray lichens ornament- 
ing the exterior portion. Measuring 1 by 1% inches on the inside, it has 
no other lining except the plant-down. The outside measurements are 
1% by 1% inches. It contained one fresh egg, now with the nest in the 
Moore Collection. 

The second nest was found May 23, 1938, lying on the ground among 
pines and oaks of Rancho Batel at the top of a mountain range, where it 
reaches 6,300 feet elevation in southeastern Sinaloa; apparently it had been 
attached to a limb of the oak tree above it. It resembles closely the first 
nest, except that two oak catkins have been woven into the sides and the 
lichen decorations are more abundant. In spite of the fact that it is twice 
as large as the Laguna Juanota nest, I have no doubt as to the identity, be- 
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cause a much larger nest, to be mentioned later, was positively identified as 
belonging to this species. I have seen the nests of no other hummingbird 
in northwestern Mexico, which in the smaller sizes so closely resemble that 
of the eastern Ruby-throat. 

At first glance, nest number three differs extraordinarily from the previous 
two. Its total bulk is nearly five times that of the first nest, and four times 
that of the second, and yet the length and width inside are as small as the 
first two, namely 1 by % inches. The internal depth, however, is almost 
twice as great as that of nest number one. The external measurements 
are: length, 314; width, 244; and depth, 2 inches. Furthermore, the 
construction of the external part of the nest is almost totally different, 
consisting of a fine green moss and having pine needles, dried twigs and 
four or five small leaves, as well as a few lichens, woven into the external 
structure. Nevertheless, close examination proves that the two chief char- 
acteristics of the Laguna Juanota and Batel nests are present, namely, 
use of buff-colored plant-down for the bulk of the structure and oak- 
lichens for external ornamentation. ‘There is no evidence whatever that 
this is a double nest. Fortunately the female parent was collected as it 
flew to a nearby bush, as was the female of nest number one, and identifica- 
tion of both is positive. This large nest was taken at Nievero, four miles 
west of Ciudad, in western Durango on March 26, 1938. 

It is quite probable that the environment of the nest-site had a great deal 
to do with the type of construction. This moss-covered abode was placed 
on a small shrub, growing out of rocks four feet up from the base of a cliff in 
a very dark and deep arroyo. In such a place much moss is available, where- 
as lichens are difficult to find. Three nest-sites so dissimilar could hardly 
have been chosen as those of these three structures—an oak tree on the very 
highest point of a wind-blown mountain range, a cliff jutting out on the 
shore of a wind-protected small lake, and the bottom of a deeply shaded 
gorge! Dissimilarity of nesting period is also indicated, March, May and 
August! 

The foundations of a fourth nest were found by the author on Mount 
Mohinora at 10,500 feet elevation on May 18, 1937. Cobwebs were being 
woven about the crotch of a plant stalk in a great field of flowering paint- 
brushes, which flamed for two hundred yards under the moss-hung limbs 
of oaks and pines. This was actually the first one discovered by our expedi- 
tions. 

The Nievero nest contained two white eggs, one on the point of hatching 
and the second infertile, which is now in the Moore Collection. It measures 
12.1 by 7.9mm. Oblong in shape, it is very different from the more spheri- 
cal egg, measuring 11.6 by 8.2 mm., of the Laguna Juanota bird. 

Although the nests were all taken at high elevations, 6,000 feet, at Nievero, 
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and 10,500 feet at Mount Mohinora, the large series of birds in the Moore 
Collection has been secured from a much wider range of altitude. The 
Moore Collection contains 113 specimens from all parts of Mexico, but the 
majority of them have been obtained in Sinaloa, Chihuahua, Durango and 
Nayarit. The highest elevation is recorded for one collected by the author 
on Mount Mohinora at 10,500 feet, and the lowest for specimens secured by 
Mr. Lamb near the city of Tepic, Nayarit, at about 3,000 feet. The author 
also took one at the latter altitude on the Urique River at the bottom of the 
great Barranca del Cobre on May 17, 1934, where the temperature was 
decidedly hot and sultry. This last was in a definitely arid cacti association, 
where the leaf of every tree was burned brown by the long-continued dry 
season, but, except for these isolated cases, no other specimens have been 
obtained below 4,000 feet in altitude. Certainly the open fields and meadows 
near Tepic are below the Transition Zone, but on the other hand the general 
locality is not nearly so arid as the bottom of the great canyon in south- 
western Chihuahua. 

Wherever I have been in the mountains of northwestern Mexico above 
5,000 feet, the White-eared Hummingbird has been the most common of all 
the Trochilidae and the dominant bird of its family in relation to other 
species. At the lower border of the Transition Zone up to an altitude of 
6,500 feet, it frequently finds itself in the company of the Calliope and the 
Broad-tailed. At the lower level the much rarer Margaret Hummingbird 
(Atthis heloisa margarcthae) occasionally appears at a common food-tree. 
This level also marks the upper habitat of the Violaceous Hummingbird 
(Saucerottia beryllina viola), but I have never noticed this bird conflict with 
the White-ear. At the higher levels of the Transition Zone and lower 
Temperate Zone where great patches of paint-brush sweep down the 
mountain slopes among pines and oaks, the White-ear comes in contact with 
such typical Transition Zone species as the Rivoli and the Blue-throated. 
Here, too, the more ubiquitous Broad-billed Hummingbird is.common. But 
in whatever altitude and in whatever group of associates it is found, whether 
smaller or larger, the White-ear maintains control of the food-flowers it 
prefers. 

In April 1936, the author spent several days at Rancho Batel in south- 
eastern Sinaloa photographing with kodachrome film, four species of hum- 
mingbirds, which were feeding from the flowers of one large shrub at an 
altitude of about 6,000 feet. Approaching the proportions of a tree, this 
remarkable shrub, twenty feet in height and of the same width, was com- 
pletely covered with globe-like clusters of grayish-lavender blooms. Count- 
ing the flowers in one area and making an average for the tree, I reached the 
surprising total of forty thousand individual flowers. At no time from sun- 
rise to sunset were there less than four hummingbirds in this tree. Often 
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there were as many as twenty consisting of four different species, the White- 
eared, Broad-tailed, Calliope and Margaret Hummingbirds. The White- 
ears, like irascible knights of the air, were always ready to thrust lance at 
an assumed affront. It made no difference whether it was the tiny Margaret 
or the larger Broad-tailed, some White-ear would dive viciously at any 
intruder who dared to approach too close. The Broad-tailed Hummingbird, 
heavier and more powerful, would dart into the tree with direct flight and 
pompous hum, but its assurance would be quickly dispelled! A male 
White-ear would immediately launch an assault and drive the larger bird up 
the mountainside in ignominious retreat. 

The same dominance was exhibited on several afternoons in May 1937, 
when I visited the mammoth paint-brush beds on the slopes of Mount 
Mohinora at the 10,000-foot level. Here the White-ears outnumbered all 
the Broad-billed, Blue-throated and Rivolis together. In one of these 
astounding fields of color, perhaps a hundred yards long and a hundred feet 
wide, a dozen White-ears were feeding at one time. If one of the other 
larger species dove into the flower masses, even if at a point far removed 
from the nearest White-ear, one of the latter would immediately whirl to the 
attack and drive the Rivoli’s and Blue-throated Hummingbirds, twice their 
size, into headlong flight. During the drowsy hours of mid-day, the White- 
ears would cease feeding and rest quietly at various points among the oak 
trees, generally choosing some spot in the shade. Should a Blue-throated or 
Rivoli choose this propitious moment to glide quietly into the flower beds, 
the nearest White-ear would come to life and volplane down in a surprise 
attack. Not once out of many hundred times, did I observe any of these 
three other species attempt to resist. It might seek some other point in 
the large mass of flowers, but the White-ear invariably pursued until the 
other bird had left the food-area. 

The wing-action of the White-eared Hummingbird I compared with that 
of the Calliope and the other species at Rancho Batel in 1936. Its wings 
beat slower so that, when poising in front of a flower, they are not an in- 
distinguishable blur, as in the case of the Calliope, but there is a slightly 
visible wing stroke. Possibly because of this slower wing stroke, as well as 
the heavier longer body, the rear end of the bird gradually drops as it con- 
tinues to poise in front of the flower. If it feeds continuously from one 
cluster of small blooms, a curious rhythmic, but irregular motion of the tail 
up and down is created. At first the tail is horizontal and in the same plane 
with the body. When the tail begins to drop, the bird, in order to compen- 
sate for the increasing lack of balance, forcibly lifts it into the air. Timing 
these vertical beats, I found they averaged three to the second. At first I 
thought this downward and alternate upward sweep of the tail was for the 
purpose of moving the bird from one flower to another, but this was not the 
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case. I never observed the Calliope or the Margaret Hummingbird doing 
this. 

In spite of the pugnaciousness of the White-ears, they are also the shyest 
of the four species at Rancho Batel. At the large flowering shrub, men- 
tioned above, where I observed them for hours at a time, the Calliope Hum- 
mingbird was the tamest and the Broad-tailed next. I was often able to 
photograph these latter birds with a moving-picture camera at a distance of 
six feet, but I seldom could get this close to a White-ear. As a rule it would 
move to the opposite side of the tree, if it did not depart entirely, when I 
began starting the motor of my camera. 

The call-note of the White-eared Hummingbird is exceedingly high- 
pitched and sharply staccato. On one occasion in April at Rancho Batel, I 
was favored by a performance within a few feet of my head. The male 
repeated its call-note about ten times in each phrase and did it so often that 
it was easily possible to get the exact note on my pitch-pipe. It might be 
rendered musically as follows: 
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REDISCOVERY OF HELEODYTES CHIAPENSIS AND 
TANGARA CABANISI 


BY PIERCE BRODKORB 


DurinG the summer of 1937, while collecting birds in the State of Chiapas, 
southern Mexico, I had the good fortune to secure seven specimens of 
Heleodytes chiapensis (Salvin and Godman) and a single skin of Tangara 
cabanisit (Sclater). Both of these so-called ‘lost species’ had previously 
been known only from the unique types collected many years ago. 

Heleodytes chiapensis was described in 1891 from a specimen obtained at 
Tonalé, Chiapas, by W. B. Richardson. It was not again mentioned in the 
literature until the third volume of Ridgway’s ‘Birds of North and Middle 
America’ appeared in 1904. Ridgway had to content himself with a quota- 
tion of the original description, since he had not seen the type in the British 
Museum. He stated, however, that it was unfortunate that the describers 
did not point out any characters by which chiapensis could be told from the 
races of H. rufinucha. When Hellmayr came to treat the wrens in his 
‘Catalogue of the Birds of the Americas’ in 1934, he also had not seen the 
type of chiapensis. For this reason Ridgway’s statement misled him into 
considering chiapensis identical with Heleodytes rufinucha nigricaudatus 
Nelson. Since chiapensis was of earlier date than nigricaudatus, he em- 
ployed the combination Heleodytes rufinucha chiapensis (Salvin and Godman) 
for the Chiapas race of rufinucha with nigricaudatus Nelson as a synonym. 
Within the last few months, however, van Rossem has examined the type 
of chiapensis in London and states that it is specifically distinct from 
Heleodytes rufinucha, although he, too, fails to mention characters by which 
the two birds can be told apart. 

My series of four adults and three birds of the year was taken between 
June 27 and July 27, 1937, at Finca Esperanza, a coffee plantation inland 
from the town of Escuintla in the District of Soconusco, Chiapas. A com- 
parison of these birds with specimens of Heleodytes rufinucha nigricaudatus 
shows at the first glance that the two are specifically distinct. In the first 
place chiapensis is much larger, being about twice the bulk of rufinucha. 
In chiapensis the pileum and hind neck are entirely black, and this color 
even extends down on to the upper portion of the back;in rufinucha only the 
pileum is black, and the hind neck and upper back are chestnut in coler. 
The remiges of chiapensis have only small imperfect bars which are confined 
to the outer webs, with a faint trace of dusky barring on both webs of the 
tertials in fresh plumage. The wing-coverts, back, and upper tail-coverts 
are plain chestnut. The whole effect is of a plainly colored unbarred bird. 
The forms of rufinucha are heavily barred with blackish and buffy on the 
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wings and upper tail-coverts, and the barring even encroaches to some 
extent on the lower back. In rufinucha, moreover, the ground color of the 
tail is black, while in chiapensis the tail is mainly russet with narrow bars of 
dusky. 

I found H. chiapensis in a variety of habitats at Esperanza. It occurred 
in the rain forest, where family groups were wont to clamber in and about 
the vines festooning the trees. At other times its loud ringing song was 
heard from thorny hedgerows surrounding a pasture which had been cleared 
from the forest. It was even seen upon occasion about the buildings of the 
patio at Esperanza, and a not infrequent sight was one of these birds poking 
its head inquisitively out of the chicken coop, where, I was told, it came to 
suck hens’ eggs. This alleged habit has given the bird its local name, 
‘chupa huevos.’ 

By June 27, the first day spent in the field, the young of the year were 
already full grown, although still retaining the soft fluffy feathers of im- 
maturity on the crissum. The adults at this time were badly worn: the 
throat was almost bare, and the wings and tail were much abraded. The 
last adult specimen was collected on July 20, when a complete molt was 
commencing. 

My specimens of chiapensis were all taken in the Humid Tropical Zone 
at 500 feet elevation. I did not find Heleodytes rufinucha nigricaudatus at 
Esperanza, although it did occur at Escuintla and at Colonia Soconusco, 
only a few kilometers away, but at lower altitudes (elevation 100 to 200 feet) 
and in a different life zone, the Arid Tropical, instead of the Humid Tropical. 
The annual rainfall at Esperanza is about 110 inches. Precipitation is much 
less on the coastal plain where nigricaudatus occurs. 

For the sake of completeness, I append the synonymy and description of 
this wren. 

HELEODYTES CHIAPENSIS (Salvin and Godman) 

Camrylorhynchus chiapensis Salvin and Godman, Ibis (6) 3: 609, October, 1891 
(Tonalé, Chiapas; type in British Museum).—Dickey and van Rossem, Publ. 
Field Mus. Nat. Hist., zool. ser., 23: 431 in text, March 21, 1938 (crit.). 

Heleodytes chiapensis Ridgway, Bull. U. 8. Nat. Mus., no. 50, pt. 3, 504, 1904 
(crit.).—van Rossem, Bull. Brit. Ornith. Club, 59: no. 416, 10, November 17, 1938 


(crit. and meas. type). 
Heleodytes rufinucha chiapensis Hellmayr, Publ. Field Mus. Nat. Hist., zool. ser., 


13: pt. 7, 145, 1934, part (as to type only). 


Postocular stripe, pileum, and hind neck blackish brown (fading to more brownish 
in worn plumage), the black extending on to the upper back, where gradually merging 
into cinnamon russet of back and upper tail-coverts, the latter occasionally with the 
faintest indication of dusky cross-bars; rump occasionally with concealed dusky- 
bordered small white spots; remiges dark brown, all except the outermost primary 
edged with cinnamon russet, the edgings increasing in extent on inner flight feathers 
and usually broken by narrow indistinct bars of dusky; tertials wholly cinnamon 
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russet, crossed by narrow indistinct dusky bars; primary coverts blackish, narrowly 
edged with cinnamon russet; remaining wing-coverts plain cinnamon russet like 
back, but the greater coverts more or less suffused with dusky like upper back; 
central pair of rectrices dull russet, with rather indistinct narrow dusky bars; re- 
maining rectrices blackish brown, edged with dusky-barred russet on outer web, and 
with a broad oblique subterminal band of white (rather buffy in fresh plumage) on 
both webs, except on second pair from inside, where confined to inner web; outer pair 
of rectrices similar, but mottled or irregularly barred on outer web with dusky, 
russet, and buffy; lores pale dusky; superciliary stripe, auricular region, sides of neck, 
and entire under parts, including under wing-coverts and axillars, plain white, 
changing to pinkish buff on flanks and to cinnamon-buff on crissum, on which parts 
some of the feathers have a dusky streak or bars along shaft; thighs buffy, with a 
patch of russet or dusky or both on heel joint; bill (in skin) blackish, horn color on 
lower surface of basal portion of mandible; feet grayish brown. 

The sexes are alike, and the young differ only in having the superciliary stripe 
more buffy. An immature male collected on June 27 weighed 49.6 grams. 

Measurements (in millimeters) of adults are as follows: 


Culmen Middle 
Wing Tail from base Tarsus toe 
roe 93 82 29.5 33 21 
a 93 83 28 30 20 
d. 93 83.5 31 30 20.5 
9 88 78.5 29 30.5 20.5 
9 (type)!. 85 74 26.1 29 19 





1 Ex van Rossem; bill measurement is of exposed culmen. 


My specimen of Tangara cabanisi, an immature female, was taken at an 
altitude of 5,500 feet on Mount Ovando, near Escuintla, Chiapas, on August 
29, 1937. I shot it from the top of a tall tree on the edge of a small clearing 
in the cloud forest. It was alone, and no others were seen subsequently 
although a thorough search of the vicinity was made during the next week. 
As this is the first example to be taken since the original specimen was col- 
lected over seventy years ago at Costa Cuca, Guatemala, it is exceedingly 
unfortunate that both the type and my bird are immature. My specimen is 
duller than Sclater’s figure of the male type (Ibis, 1868, pl. 3) and has much 
less blue on the pileum and shoulders, which are largely gray. The auricular 
region in my bird is dusky with grayish shaft-lines, instead of being the 
greenish yellow of the plate. There are only a few blackish subterminal 
spots on the upper breast, which is marked by dusky shaft-lines. The 
flanks are tinged with pale blue, not yellowish green. The measurements 
are somewhat smaller than those of the type as given by Hellmayr (Cat. 
Birds Americas, pt. 9, 139, note, 1936) namely: length in flesh, 157 mm.; 
extent, 265; wing, 82; tail, 53.5; culmen, 11; tarsus, 19; middle toe, 13. 
My bird had the skull unossified and was undergoing a body molt. Its soft 
parts were colored as follows: iris dark brown; bill dusky horn, whitish at 
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base of lower mandible; legs and feet blue-gray (brownish in dried skin) 


with orange soles. 
It is interesting to note that Salvin and Godman predicted that this 


species might eventually turn up in Chiapas. 
Museum of Zoology, University of Michigan 
Ann Arbor, Michigan 
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STORM MORTALITY IN A WINTER STARLING ROOST 
BY EUGENE P. ODUM AND FRANK A. PITELKA 


Reports of large-scale mortality among birds resulting from severe 
weather conditions are frequent in ornithological literature. Kendeigh 
(Ecolog. Monogr., 4: 342-352, 1934) summarizes a number of these, point- 
ing out the environmental factors concerned. However, accounts of avian 
catastrophes do not often include attempts to determine the amount of 
mortality or to measure the causal factors. The ultimate value of records 
of such incidents can be much augmented by accompanying them with 
accurate climatic and habitat data. The present report is concerned with 
mortality among roosting ‘blackbirds’ at Urbana, Champaign County, 
Illinois, during a regional rain and wind storm on the night of February 9, 
1939. Additional data were obtained after subsequent shooting into the 
roost on February 25-26, and March 3 or 4, 1939. 

The Roost.—During recent years, swarms of ‘blackbirds’ have roosted in 
the northern half of a thirteen-acre grove, locally known as the ‘forestry,’ 
planted seventy years ago on the south campus of the University of Illinois. 
The tract is surrounded by more or less open country on south and west 
sides. Usually the birds massed in a belt of white pines on the northwestern 
side, but sometimes a part of the flock settled to the east in deciduous trees 
which are sheltered from prevailing winds by the pines. The density of 
white pines is about 250 per acre, that of deciduous trees (chiefly green ash) 
somewhat less; undergrowth is entirely absent. 

During the winter of 1938-39, to the best of our knowledge, four species 
were represented in the roost: Starling (Sturnus vulgaris vulgaris), Cowbird 
(Molothrus ater ater), Bronzed Grackle (Quiscalus quiscula aeneus), and 
Red-wing (Agelaius phoeniceus ssp.). The latter three species usually 
occur in central Illinois in small numbers throughout the winter. The 
number of birds occupying the roost at the time of the storm was estimated 
at 25,000. Of these probably not more than 3% were cowbirds and grackles. 
Red-wings, of which only a few individuals were present, were not repre- 
sented in the mortality. 

Storm Mortality —On the morning of February 10, following the storm, 
dead birds were found on the ground over most of the roosting area and also 
to the east, northeast, and north—even to a distance of several blocks in 
these directions. In exposed places and on the windswept ‘forestry’ grounds, 
the carcasses were frozen hard to the ground. They were most numerous in 
the peripheral areas of the roost in the directions mentioned. Actual counts 
made by the writers are as follows: 
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Ee ee 570 78.5% 

wks ods , 93 12.8 

ES 8.7 
eS i i 726 100.0% 


The grackles and cowbirds were found chiefly under a small group of tall 
Norway spruces somewhat apart from the main roosting site in a seemingly 
more protected location. A number of crippled Starlings, at least twenty- 
five, were observed during the counting. Eight white pines and six or 
seven deciduous trees were down as a result of the storm. 

The total mortality as a result of the storm exceeded the figure given since 
dead birds were scattered widely beyond the roost chiefly to the east and 
northeast, but it probably did not pass 1,000. While this is only an ap- 
proximate 4% of the roost, it is appreciable enough to warrant investigation 
especially since accurate weather data are available. 

Post-Storm Roost Composition.—The proximity of the roost to habitations 
having proved objectionable, shooting into the roost was carried on on 
February 25 and 26, causing the birds to shift to evergreens in a cemetery 
south of the University campus, where further shooting was done on March 
3 and/or 4. The counts following the shooting can be regarded as random 
samples, and the percentages given are believed to be representative of 
roost composition after storm mortality. 








(Dates of shooting) February 25-26 March 3-4 
RE Se Oe ee 631 97.1% 361 98.6% 
Cowbird...... Ur. Bese 9 1.4 3 0.8 
Bronzed Grackle...... sani 1.2 2 0.6 
SS ee 2 0.3 — — 

sen ho ps on 0 650 100.0% 366 100.0% 


The cowbirds and grackles in the second shooting are believed to be 
remnants of the wintering population since no northward migration of 
early spring birds was detected up to these dates, a point which seems to be 
supported by the relative constancy of the sex ratio (approximately 27: 19 ) 
among the Starlings over the week period (February 25—March 4) during 
which initial shifting and migratory movements might have been expected. 


Number examined............. 112 361 
re eee 77 (68.7%) 232 (64.3%) 
ess vn 6 ok kic-nd. ip 9 on 35 (31.3%) 129 (35.7%) 


The variation in sex ratio is comparable to that found by Hicks (Bird-Band- 
ing, 5: 103-118, 1934) during the same period in an extended study of Ohio 
Starling roosts. 
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Weather Data.—The accompanying graphs illustrate the actual weather 
conditions on February 9 and 10, 1939, before, during, and after the storm. 
All data except relative humidity, which was obtained at the University 
Woods, a few miles east of Urbana, were provided by the University of 
Illinois meteorological station on the campus. For comparison and em- 
phasis of extremes, the temperature graph is accompanied by a daily 
fluctuation line based on the hourly means for the month of February, 1939. 
The graph of maximum wind velocity shows the approximate trend and 
does not include minor variations from minute to minute. Unfortunately, 
hourly readings of rainfall are not available; however, amounts together 
with period of duration are shown. The greater part of the 0.3 in. of rain- 
fall between 11.00 p. m. on February 9 and the following morning fell during 
the high wind between 11.00 p. m. and midnight. 

Analysis.—A study of these graphic records reveals two critical periods 
which were probably responsible for the mortality: (1) high wind and warm 
rain storm from 11 o’clock to midnight; (2) sharp drop in temperature to 
below freezing accompanied by high wind during the remainder of the night. 
Which of these was the more important would be difficult to state, but 
probably both contributed. 

Undoubtedly many birds were killed outright as a result of the high wind 
(48 miles per hour) as evidenced by the number of cripples, the distance of 
some birds from the roost, and the obviously mangled condition of others 
lying about the wind-fallen trees. At the height of the storm about 11.30, 
one Starling crashed through the window of a nearby house (several hun- 
dred feet northeast of the roost). 

On the other hand, the drop in temperature from a remarkable high of 
60° F. to below freezing in five hours likewise seems to be important. In- 
creased vulnerability of birds to low temperatures would seem to be caused 
by thorough wetting especially during the night when they are without food. 
It was evident that many birds perhaps dislodged by wind, were later 
killed by cold. Positions of some of the birds indicated attempts to find 
protection under logs and in pockets at the bases of trees, where they died 
and froze. From this angle of the probable mortality causes, it is interesting 
to note the report of a Starling which attempted to roost on the warmer 
inner sill of an opened window about 1 a. m. and again at about 3 a. m. ap- 
proximately half a block east of the roost; the bird vigorously ruffled its 
feathers and attracted the attention of the occupant of the room each time. 
Obviously dislodged by the wind and soaked by the rain, it was having 
difficulty drying its feathers and finding a protected spot in which to roost. 

The proportion of Bronzed Grackles and Cowbirds to Starlings in the 
total storm mortality was certainly much greater than that in the total 
roosting flock as indicated by observation and especially by results of later 
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Txxt-F1a. 1.—Graphic representation of specific climatic data coordinated on the same time 
scale, correlating possible factors involved in mortality of birds during storm period. 
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shooting (an average 2% cowbirds and grackles from random sample shoot- 
ing as compared with 21.5% killed in the storm). This together with the 
fact that the grackles and cowbirds were roosting in a more protected spot 
would indicate a differential mortality among the three species, these two 
being considerably less resistant and dying in proportionally greatest 
numbers. Several grackles and cowbirds were frozen in the Norway spruces 
(see above) without having fallen to the ground, and the greater number of 
them were lying directly below the evergreens, indicating that they had 
fallen out rather than been blown out. 


SUMMARY 


1. A ‘blackbird’ roost was subjected to a driving wind and rain storm 
from relatively unprotected southwest and west sides. 

2. The wind reached a maximum velocity of 48 miles per hour and was 
followed by a sharp drop in temperature and continued high wind. 

3. The destructive combination of weather conditions occurred when a 
warm southeast wind suddenly shifted to the southwest and west. 

4. A mortality of approximately 4% resulted in the ‘blackbird’ roost, the 
size of which was estimated at 25,000 birds. 

5. A differential mortality among the species of the roost was apparent; 
the proportion of Grackles and Cowbirds to Starlings in the total mortality 
was considerably greater than that in the total roosting flock. 

Conclusions.—In an analysis of storm mortality, the time of occurrence, 
intensity, duration, and relation of specific weather factors must all be 
considered. Such examination of weather records provides a basis for more 
accurate judgment of the causes of mortality than can be made from simple 
observation alone. Furthermore, comparisons with records of subsequent 
severe storms can be made; these may reveal more clearly the factors most 
critical to winter roosting flocks. 

The writers wish to express thanks to E. J. Koestner and C. T. Black for 
assistance in making counts of birds; to Mrs. D. H. Mills, J. M. Speirs, 
F. C. Bellrose, and M. J. Feldman for confirmatory counts; to Mr. H. P. 
Etler of the University of Illinois Meteorological Station for kindnesses in 
making weather data available; and to Mr. R. W. Lorenz of the Department 
of Forestry, University of Illinois, for data on the tract occupied by the 
roost. 


Experimental Zoology Laboratory . 
Champaign, Illinois 
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FEEDING BEHAVIOR OF A NORTHERN SHRIKE 


BY WILLIAM MONTAGNA 


On Fepsruary 25, 1938, Doctor Fraser, Professor of Plant Breeding at 
Cornell University, found a Northern Shrike (Lanius borealis) in a trap set 
for banding Juncos. The shrike, in an attempt to capture a trapped Junco, 
had found its own way into the trap. (Professor Fraser tells that a similar 
incident occurred a year or two ago.) The bird was brought to the Labora- 
tory of Ornithology and placed in a large cage for observation. 

The first thing that interested us was to know how much food the bird 
could consume when it was given all that it wanted. That day it was given 
a dead English Sparrow. Two hours later, only a few remains were found 
impaled on the jagged end of a stump that had been placed in the cage. 
The cage consisted of two compartments: an enclosed and protected portion 
with a window leading into an open and spacious one. The stump was in the 
enclosed chamber. When I introduced a dead bird the next day, I could 
find no trace of the sparrow of the previous day, except for a confusion of 
feathers. A pellet was found to contain the tarsi and the bill of the sparrow. 

Until the first of March the shrike was fed one dead bird a day. These 
were eaten in their entirety. When the tarsi and culmen were not swallowed, 
they were thoroughly cleaned of meat and bone. The neatly defleshed wing 
bones with some primaries attached to them were often found stuck through 
the jagged stump. 

Dr. Alden H. Miller, in his ‘Systematic Revision and Natural History of 
American Shrikes (Lanius)’, speaks of the “ wanton killing” and “impaling 
instinct” of the shrikes. In an attempt to observe this trait, we placed 
five live English Sparrows in the cage, and for more than an hour the shrike 
was observed. It perched very still and paid little attention to the excited 
newcomers. I abandoned my post and returned an hour later. A bird had 
just been killed and impaled. On close observation I found no injury be- 
sides a blood clot at the base of the skull: the atlas and axis were crushed. 
I plucked the bird and found some marking on the skin that suggested claw 
marks. After putting the dead bird back into the cage, I concealed myself. 
The shrike caught it by the neck and flew about with it, evidently with 
much ease. Then it impaled the bird, and its movements were so diligently 
performed that one could not help doubting that this was purely instinctive 
behavior. After the victim had been thoroughly impaled, the shrike pulled 
it with powerful jerks as if to make sure that it was well anchored, then 
began to eat it, tearing it into large pieces by seizing it with the hooked bill 
and jerking backward, accompanying each movement with a swift flip of 
the wings to give more strength to the pull. As usual, the head was eaten 
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first. The remaining live sparrows had no fear of the killer, and one of them 
stood a short distance away, stealing bits of meat that escaped from the 
vigorous tearing. During the afternoon another bird was killed and par- 
tially eaten. 

That same night I walked quietly to the cage and suddenly flashed alight. 
One of the sparrows was roosting side by side with the shrike, almost touch- 
ing it. During the next two days the sparrows, one by one, met their fate. 
It was puzzling to notice how economical the bird was with its food. It 
seemed to be possessed of an almost human insight. Never did it kill a bird 
before all of the preceding one had been thoroughly consumed, often leaving 
no other trace of the victim except the major wing feathers and rectrices. 
The surprising thing about its food was the enormous quantity consumed: 
the shrike, whose weight was 53.4 grams, ate an average of one sparrow and 
a half per day, totaling perhaps 30 grams. 

When all the birds had been eaten, a diet of dead birds was resumed. A 
Horned Lark (Otocoris a. praticola) was placed in the cage. The shrike was 
hungry and came for the food immediately; it clutched the lark with its 
feet and flew about in the outside cage. Then it perched on a drinking cup 
which was attached to the side of the cage, two feet from the floor, and 
seized the lark with its bill at the base of the skull, performing a fast biting 
motion of the lower mandible. Then it flew again and came back to the cup. 
This maneuver was repeated several times at short intervals, during which 
the shrike raised its head high, as if to view its surroundings and reassure 
itself that there were no enemies about to take away its prey. The bird 
looked with some interest at the cup on which it was perched, then lifted 
the lark and began wedging it between the cup and the wire mesh of the 
cage. This task was a new one and required some skill. Each movement 
suggested much forethought, as there was no hit or miss. When the victim 
slipped, it was lifted completely out of the angle and wedged back with 
deliberate jerks of the shrike’s head and body, each jerk accompanied by 
a flip of the wings. From time to time, as dead birds were given to it, the 
shrike would repeat the mock-killing maneuvers. This seemed to be 
entirely instinctive, for “even when ‘the shrike was unusually hungry it 
behaved in this fashion. 

One afternoon a live English Sparrow was put into the cage. The shrike 
although hungry, was indifferent and showed no apparent interest in the 
victim. As it was perched, I noticed an opening and closing of the mouth, as 
if the bird were trying to utter some notes but could not. Later, however, 
it seemed to be gasping. Then this became more complicated, and each 
time it opened its mouth there were convulsive jerks of the throat and 
shakes of the head. The bird was greatly fluffed and appeared ill. Its 
movements suggested that it was trying to vomit something, and I guessed 
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that it was undergoing the steps preliminary to the disgorging of a pellet. 
After twenty minutes of seemingly painful distortion of the throat, it threw 
the pellet off with a successful vigorous shake of the head. Now the bird 
appeared in greatly improved condition. It rubbed its bill laboriously on 
the perch, and began to look inquisitively at the sparrow. It made a few 
passes at the victim by flying toward it, and the sparrow, which had shown 
no fear until this time, began to fly about excitedly. The chase was kept up 
for half an hour without success. This was probably due to the smallness of 
the cage, and although the shrike was by far the more graceful flier of the 
two, the sparrow succeeded in getting away in swift flights which the killer 
could not follow. However, the pursuer was becoming more keen, and 
followed its prey with more vigor and enthusiasm. As the sparrow was 
making excited gyrations, the shrike flew at it in mid-air and seized it with 
its feet; then making a half circle, brought the screaming sparrow to the 
floor. Here, with tail outspread and wings drooped, the shrike’s pose bore 
close resemblance to that assumed by hawks after a kill. With a last effort, 
the sparrow freed itself. A fervent chase ensued. Three or four times the 
shrike grasped the elusive prey with its claws unsuccessfully, but at last 
brought the sparrow down. With feet outstretched and head thrown back, 
it looked about in defiance; then grasped the prey at the base of the skull 
with its bill, biting rapidly. The sparrow’s screaming ceased at once; it was 
dead. The shrike repeated the fast-biting motion of the bill several times, 
as if to make sure that the victim was dead. Then it flew about with the 
dead bird in its clutches, and soon began eating the head. 

A day later a dead Starling was put into the cage. The shrike eyed the 
bird with interest, then hopped around it and made a single attempt to lift 
it to the cup. It succeeded in lifting the Starling only a foot into the air, 
and even this seems phenomenal, for the Starling weighed 89 grams—almost 
36 grams more than the shrike. However, showing an understanding of the 
situation, it dragged the bird toward the stump, which had not been used 
for several days, and proceeded t> impale the Starling. All of this took some 
effort, and the movements of the bird were not automatic like the move- 
ments associated with instinctive behavior; it seemed as though the bird 
were thinking about every movement that it made. The next day all that 
remained of the Starling were the major bones of the wings, the partly 
chewed sternum and the neatly cleaned leg bones. Only part of the viscera 
had been eaten. Dead mice and birds were introduced at divers instances 
into the cage, and the shrike invariably showed a preference for mice. Here 
again the head was eaten first as with birds. 

The behavior described above has been observed from time to time, and 
has proved to be quite constant with this individual. The writer, however, 
does not claim that this observation is complete and thorough. It is pos- 
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sible that the behavior of this bird may have been abnormal because it was 
caged and in unnatural surroundings. 


Laboratory of Ornithology 
Cornell University 
Ithaca, New York 














460 Urrat, Subspecies of Spruce Grouse = 


SUBSPECIES OF THE SPRUCE GROUSE 


BY LEONARD J. UTTAL 


AFTER studying a recently amassed series of Spruce Grouse, Canachites 
canadensis, I find that I am able to recognize four subspecies of this bird. 
One of these, C. c. canadensis (Linnaeus), is made to include C. c. osgoodi 
Bishop, a name which has been applied to birds from the interior of Alaska 
and the Canadian Northwest. Another, a well-marked form inhabiting the 
Gaspé Peninsula, New Brunswick, and Nova Scotia, is herewith described 
for the first time. While the total number of birds examined is 129, not in- 
cluding several hybrids or intermediates between C. canadensis and C. 
franklini (Douglas), the conclusions reached in this paper are based upon 
the 75 adult females examined, since the males in this species are undepend- 
able for racial differentiation except in C. c. atratus Grinnell and the new 
race. The subspecies of the Spruce Grouse are based upon differences in 
tone of coloration. The four forms may be characterized as follows: 


CANACHITES CANADENSIS CANADENSIS (Linnaeus) 


Tetrao canadensis Linnaeus, Syst. Nat., ed. 10, 1: 159, 1758. Based on The Black 
and Spotted Heath-cock, Edwards, Nat. Hist. Birds, pl. 71, female, and pl. 118, 
male. Type locality: Hudson Bay. 

Canachites canadensis labradorius Bangs, Proc. New England Zool. Club, 1: 47, 
1899. Rigoulette, Hamilton Inlet, Labrador. 

Canachites canadensis osgoodi Bishop, Auk, 17: 114, 1900. Lake Marsh, Yukon 
Territory. 

Range.—The interior of Alaska, south to central British Columbia, west-central 
Alberta, and east to the Labrador Peninsula. 

Subspecific characters.—Female: in winter plumage above barred with black and 
pale ochraceous-buff to cream buff; tips of unworn back feathers neutral gray to 
gray-white. Below, barred with white, black, and pale cream buff, the last pre- 
dominating on the upper breast. Tarsal feathers warm gray-brown. In general 
appearance a predominantly gray and black bird. 

Male: above olive-gray to slate-gray barred with black; scapulars and upper 
dorsal feathers fuscous to rich brown, the color usually stronger on the former; 
upper tail-coverts tinged with brown; rectrices black, their tips pale chestnut. 
Below, throat black, the feathers more or less tipped with white; upper breast gray; 
breast black; belly black, the feathers tipped with white; flanks gray barred with 
black, the feathers each with a terminal white wedge; under tail-coverts mainly 
black and white. A white line runs from eye to eye around the black throat patch. 
Tarsal feathers warm gray-brown. 

Specimens examined.—Auaska, Chitina River, 1 9, 1 o&. Yukon, Klondike 
Region, 1 <; Teslin Lake, 2 9,2 @. Macxenzin, (Fort) Simpson, 1 9 ; Lobstick 
Creek, Little Buffalo River, 1 9, 1 o&. Atserta, Wood Buffalo Park, 2 9 ad., 
1 9 juv., 2 @. Manrropa, Duck Mountain, 1 9 ; Thicket Portage, 1 ? ; Winnipeg, 
1 ¢. Ontario, Lac Seul, 2 9. Quersec, Charleton Island, James Bay, 1 9; 
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Ungava, Fort Chimo, 1 9 ; Saguenay Co., Natashkwan, 1 9; Eskimo Point (Havre 
St. Pierre), 1 9, 1 oc; Bonne Espérence, 5 9, 2 c&. Lasrapor, Red Bay, 5 9; 
Hamilton Inlet, 2 9, 2 &; Lance au Loup, 2 9, 1 o; Rigoulette, 1 9, 1 o; Nain 
Bay, 1 9. 


Remarks.—After examining the type series of Canachites canadensis 
labradorius Bangs, through the courtesy of Mr. James L. Peters, of the 
Museum of Comparative Zoélogy, I follow Norton (Proc. Portland Soc. 
Nat. Hist., 2: 151, 1901) and others in considering labradorius a synonym of 
canadensis. 

Two females from Teslin Lake, Yukon Territory, fifty miles from the type 
locality of C. c. osgoodi Bishop, are inseparable from true canadensis. This 
is also true of five other females from osgoodi territory ranging from the 
Chitina River in Alaska through Yukon and Mackenzie to Wood Buffalo 
Park, Alberta. Most of the birds from the uncontested range of canadensis 
which I have seen are fully as pale as osgoodi is supposed to be. Under 
these circumstances I agree with Mr. P. A. Taverner, of the National 
Museum of Canada, who sent me these specimens, in not recognizing the 
validity of osgoodt. 

Five females from Bonne Espérence, Saguenay County, Quebec, sup- 
posedly typical canadensis territory, are closer to C. c. canace (Linnaeus), 
of southern Canada and the northern United States, than they are to can- 
adensis. Bonne Espérence, however, is far removed from the known range 
of canace. Furthermore, birds from Natashkwan and Eskimo Point, west 
along the north shore of the Gulf of St. Lawrence, are distinctly canadensis 
as are birds from the Red Bay district to the east. These birds do not 
resemble the new race from Gaspé across the Gulf. Because these birds 
come from but one isolated locality, naming them is no solution to the 
problem. Unless further collecting in this region indicates that there is a 
distinct area inhabited by these canace-like birds it is best to regard these 
birds as local individual variants of canadensis. 


CANACHITES CANADENSIS ATRATUS Grinnell 


Canachites canadensis atratus Grinnell, Univ. California Publ. Zool., 5: 380, 1910. 
Type locality: Cedar Bay, Hawkins Island, Prince William Sound, Alaska. 


Range.—Coast region of southern Alaska, from Bristol Bay to Cook Inlet and 
Prince William Sound. 

Subspecific characters.—Female: differs from canadensis chiefly in having the grays 
strongly suffused with olive. Ochraceous-buff markings lighter, more nearly a 
cream color. Blacks everywhere deeper in tone and more extensive in area. Below, 
black bars heavier, tending to run completely across each feather rather than being 
interrupted by the encroachment of the white portions along the rhachis as in the 
other forms. Tarsal feathers more olivaceous. 

Male: differs from canadensis in having the entire plumage suffused with olive. 
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Black instead of brown predominates in the upper tail-coverts. Blacks everywhere 
more strongly developed, the bars more solid and clean-cut. 

Specimens examined.—A.askxa, Kenai Peninsula, 2 9, 3 <; Kelly River, 1 9; 
Homer, 9 9, 5 o’; Point Graham, 2 2, 1 <7; Seldovia, 3 9. 


Remarks.—The males of this, the best-defined race of the Spruce Grouse, 
are quite recognizable in most cases. 


CANACHITES CANADENSIS CANACE (Linnaeus) 


Tetrao Canace Linnaeus, Syst. Nat., ed. 12, 1: 275, 1766. Based on Le Gelinote 
de Canada, Bonasa canadensis, Brisson, Orn., 1: 203. Type locality.—As here 
restricted, the City of Quebec, P. Q. 

Range.—Southern Manitoba, suuthern Ontario, southern Quebec east to the west 
eud of the Gaspé Peninsula and Maine, south to northern Minnesota, northern 
Wisconsin, northern Michigan, the Adirondacks of New York, and northern New 
England. 

Subspecific characters.—Female: similar to canadensis, but darker throughout, the 
ochraceous buffs more nearly pure buff, the grays more slaty (bluer); white areas 
reduced; black bars somewhat more solid. 

Male: indistinguishable from canadensis. 

Specimens examined.—Ontanrio, Port Arthur, 2 9. Quesec, Kamarooska Co., 
Ste. Athanase, 2 ¢ ad., 1 & imm.; Charlevoix Co., St. Urbain de Charlevoix, 1 9; 
Saguenay Co., Thunder River, 1 9, 1 <; Lake St. John, 1 2 ; Gaspé Co., Table Top 
Mt. (3,600 ft.), 1 9. Muvnzsora, Beltrami Co., 2 9; St. Louis Co., Winton, 1 2; 
Aitkin Co., Aitkin, 1 o&. Marne, Oxford Co., Lake Umbagog, 1 9; Upton, 1 9; 
Penobscot Co., La Grange, 2 9 ; So. Twin Lake, 1 <7’. 


Remarks.—Following a precedent established by Oberholser (Proc. Biol. 
Soc. Washington, 28: 49, 52, 1914) I hereby propose to establish the city of 
Quebec as the type locality of Tetrao Canace Linnaeus ex Brisson. Near 
topotypes of canace, lent to me by Dr. G. A. Langelier of that city, and 
canace from Minnesota, southern Ontario, and northern New England, differ 
from birds from the Gaspé Peninsula, New Brunswick, and Nova Scotia, 
previously assigned to canace. The latter are consistently browner. It is 
evident that these birds are in need of a name and I propose that they be 
known as: 

Canachites canadensis torridus' subsp. nov. 

Holotype.—Adult female, American Museum of Natural History, no. 174919; 
molting about head and neck; Kejimkujik (Kedgemakoogie on label) Lake, known 
also as Fairy Lake, on the boundary between Annapolis and Queens Counties, Nova 
Scotia; September, 1921; collected by C. A. Sheldon. 

Allotype.—Adult male, Louis Agassiz Fuertes Memorial Collection of Cornell 
University, no. 1236; fresh fall plumage; Harmony, five miles east of Truro, Colches- 


ter County, Nova Scotia; October 10, 1909; collected by Leonard C. Sanford. 
Range.—The Gaspé Peninsula, New Brunswick, and Nova Scotia; possibly 


eastern Maine. 
1 torridus,“’ scorched"’; applied to describe the extreme brownness of the females. 
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Subspecific characters.—Brownest of the races of C. canadensis. 

Female: similar to canace, but the brown areas everywhere intensified and black 
areas deeper-toned; tips of unworn back feathers gray suffused with brown, tannish 
in general appearance rather than neutral gray as in canace; tarsal feathers more 
richly colored and more heavily barred. 

Male: plumage much more suffused with brown than in canace, especially the 
upper wing-coverts, upper dorsals, scapulars, and flank feathers. Rump warmer 
(more brownish, less slaty) than in canace. General color of the upper tail-coverts 
strongly brown. Rectrices more solidly black, the chestnut tips darker in tone and 
reduced in area, especially on the central two or three pairs. 

Specimens examined.—Nova Scott, Victoria Co., Baddeck, 1 9,2 d ad, 1o¢ 
juv.; Cape North, 1 o@ imm.; Frizzleton, 1 ¢ ad., 1 o& imm.; “Edge of Flat Barren,” 
2 9; Richmond Co., Framboise, 2 o; Halifax Co., Halifax, 1 9 juv., 1 o& juv.; 
Colchester Co., Truro, 1 9; Harmony, 1 o (allotype); Annapolis-Queens Co. 
boundary, Kejimkujik Lake, 1 2 (holotype); locality indefinite, 1 9 (albinistic), 
2 9,1. New Brunswick, Victoria Co., Trousers Lake, 1 9, 1 o; Gloucester 
Co., Bathurst, 1 9, 1 o&; Carlton Co., Kilmarnock, 5 mi. s. of Woodstock, 1 9; 
Northumberland Co., N. Branch Renous River, 1 9 ; Gulquac River, 1 o’; locality 
indefinite, 1 &. QugsBeEc, Gaspé Co., Ste. Anne River, 1 9,1 9 juv.; Berry Moun- 
tain Road, 2 9; Federal Mine, 1 9,1 co. Marne, Washington Co., Calais, 1 o; 
locality indefinite, 1 ¢. 


Remarks.—The males of this race have constant differentiating characters 
which make them easily recognizable. This is especially evident when one 
views a series of males laid upon their sides, wing up, in which case the 
brown of the wing-coverts stands out strongly. 

Two specimens from Maine are assignable to this race. The determina- 
tion of the status of this form in that State rests upon the examination of 
many more individuals. Birds from western Maine are decidedly canace. 

Acknowledgnvents.—For the loan of comparative material I am under 
obligation to Dr. G. A. Langelier of Quebec, Mr. James L. Peters of the 
Museum of Comparative Zoology, Mr. John T. Zimmer of the American 
Museum of Natural History, Dr. Josselyn Van Tyne of the University of 
Michigan, and Mr. P. A. Taverner of the National Museum of Canada. To 
Mr. Taverner I owe a particular debt. He first suspected the distinctness 
of the Spruce Grouse inhabiting the maritime provincial district of Canada in 
1931, and when I concluded independently eight years later that it should 
bear a name, he graciously waived in my favor any right to name this grouse. 
Throughout the course of the study he maintained a correspondence with 
me, continually giving freely of his knowledge and experience where it was 
sorely needed. 

To Messrs. John T. Zimmer and James P. Chapin, I am grateful for 
permission to work on the material in the American Museum of Natural 
History and for much assistance rendered while at work there. 

For assistance in the location of obscure localities I am indebted to Mr. 
Robie W. Tufts, of Wolfville, Nova Scotia, the authorities of the Post 
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Office at Fredericton, New Brunswick, and the Geological Survey of 
Canada. Mr. W. E. Clyde Todd, of the Carnegie Museum, was a source of 
helpful information. 

Dr. George M. Sutton, of Cornell University, was a constant source of 
information, advice, and encouragement. Mr. William Montagna, of 
Cornell University, was very helpful in the borrowing of material and in 
securing facts concerning a certain problem of distribution of the Spruce 
Grouse. 

Laboratory of Ornithology 

Cornell University 
Ithaca, New York 
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A NEW SWIFT FROM THE UNITED STATES 
BY CHARLES H. ROGERS 


THE REMARK on the label of a White-throated Swift from the collection of 
the late Henry K. Coale that it ‘appears to be larger than Ariz. Bds.’, and a 
preliminary examination of the pertinent material in the collection of the 
Princeton Museum of Zoélogy, started my borrowing, measuring, and ex- 
amining skins of this species until I had studied 162 specimens. As a result, 
I feel justified in describing and naming as new a race which, with its type 
locality in Colorado, I take pleasure in naming to honor William Lutley 
Sclater, Director from 1906 to 1909 of the Colorado College Museum, author 
(1912) of ‘A History of the Birds of Colorado,’ and since then become 


famous in ways that need no mentioning. 


Aéronautes saxatilis sclateri subsp. nov. 


Type, P. M. Z. no. 10300, H. K. Coale, no. 21765, a male collected by Wm. Os- 
borne (his no. 836) at Loveland, Larimer County, Colorado, 26 May 1890. 

Description.—Averaging larger than A. sazratilis saratilis in all measurements, 
especially the wing; 45 specimens of both sexes measure: wing, 142-155 mm. (average, 
146.6); tail, 54-63 (average, 58.5); culmen (30 specimens), 5-6.5 (average, 5.7); 
tarsus (30 specimens), 10-13 (average, 11.65). Of A. s. sazxatilis, 104 specimens 
measure: wing, 128-145 (one 147; average, 138.5); tail, 50-62 (average, 55.2); culmen 
(30 specimens), 4.5-6 (average, 5.4); tarsus (30 specimens), 9-12 (average, 10.5). 
All measurements are in millimeters, and the wing was straightened and flattened. 

Range.—The range of A. s. sclateri is the northeastern part of the range of the 
species, in Montana, Wyoming, South Dakota, Nebraska, and most of Colorado. 
The range in Colorado includes the part of the State east of the Continental Divide 
and probably westward at least to New Castle in eastern Garfield County, whence 
four specimens have wings of 143, 144, 147, 147 mm., and I have included them in 
sclateri. Three specimens from western Montrose County, in the southwestern part 
of the State, have wings of 137, 144, 147 mm. and seem to indicate a mingling with 
the smaller form of nearby northwestern New Mexico, and I have not included them 
in the statistics of either race. 

The wing and tail measurements of the Northeastern White-throated Swift, 


classified regionally and sexually, are as follows: 




















Males 
Locality — = nol 
| No. | oo Tail 
Montana | 3 rT 146-149 (147.-) 56-62 (58.3) 
Wyo., 8. D., Neb. | 7 | 144-149 (146.7) | 56-62 (59.6) 
Colorado | | 143-151 (146.-) 56-63 (58.8) 
__ Average | | _ 143-151 (146.3) | 56-63 (69.-) 
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Females 
Locality 
No. Wing Tail 

ls Bihan ds6 6000 c0eee 10 142-153 (146.2) 55-63 (57.3) 
Se 3 144-151 (147.-) 57-62 (59.-) 
EL Lis didiee o9 4.00000. 9 142-155 (147.7) 54-61 (58.6) 

CUS cna k vas oc cncces 22 142-155 (146.9) 54-63 (58.-) 











The White-throated Swift was originally described in 1853 by Woodhouse 
(Rep. Sitgreaves’ Exped. Zufii and Colo. Rivers, p. 64) as Acanthylis saxatilis 
from birds seen at Inscription Rock, Valencia County, in northwestern New 
Mexico, but, as none was collected, there is no type specimen. Three skins 
from Gallup and Fort Wingate, within forty miles to the northwest of In- 
scription Rock, taken July 3-14, have wings of 139, 142, 145 mm., and two 
from the Jacarilla Indian Reservation, about 140 miles to the northeast of 
the Rock, May 26-30, have wings of 140, 144 mm., which would seem to 
put the type locality within the range of the smaller race. 

As far as the specimens I have examined show, the range of Woodhouse’s 
White-throated Swift is Lower California and northward at least into 
Oregon and eastward into Sonora and through Arizona and New Mexico 
to the Davis and Chisos Mountains in northwestern Texas. Wing and tail 
measurements from this range follow: 






































Males 
Locality 
No. Wing Tail 

iets ed tapers nceses 1 136 56 
ee cw sin ees ll 136-144 (139.5) 52-61 (56.6) 
Lower California.............. 8 135-144 (139.-) 53-57 (55.5) 
Te od dae a 0:00 6.0 0 boca 19 128-145* (139.5) 53-61 (57.1) 
I og ce ncaccscoasecs 10 134-145 (139.7) 51-59 (55.6) 
a a occ aace@ aeas.enct 1 141 55 
Ne cuca cececadcent nea 3 130-139 (134.3) 53-55 (53.7) 

NN 8 a4 windipid «0.nd00 wine 53 128-145* (139.15) 51-61 (56.2) 

Females 
Locality 
No. Wing Tail 

es ss Bien esos. 0% 7 132-142 (139.-) 53-61 (55.7) 
Lower California.............. 9 132-145 (138.1) 52-57 (54.7) 
Gr 20 132-144 (136.9) 52-58 (55.5) 
MII, 6.6 oc cic ccc ccccccee 9 136-145 (141.-) 54-62 (56.3) 
da da vides a din,oc ans 1 134 50 
oh os so waseaen 1 137 55 

a a 47 | 182-145 (138.15) | 50-62 (55.4) 














* One specimen, 147. 
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According to these figures, females of sclateri average larger than males, 
while the reverse is true of the more western race. But in New Mexico the 
males of A. s. saxatilis average smaller than females from the same State, 
and that, in connection with the fact that New Mexican birds of each sex 
average larger than those of Arizona and the coastal States, may indicate an 
approach to sclateri, and the average of A. s. sazatilis as a whole would be 
smaller and in greater contrast with sclateri were the New Mexican birds 
not included. However, all the differences mentioned in this paragraph are 
very slight and may well not be significant, and, furthermore, the smallest 
specimen of the coastal race is labeled a male, and the smallest of the more 
eastern race a female, so that we may say that in this species there is very 
little if any sexual difference in size. Of course, in species with no difference 
in color either, there is always the possibility of error in sexing by the col- 
lector, but as most of the specimens studied for this paper were taken in 
the breeding season, this possibility is reduced to a minimum. Also due to 
the fact that so many of these skins were collected in May, June, and July, 
the tips of their remiges and rectrices were usually more or less worn, but as 
that condition was approximately the same in my specimens of both races, 
I have ignored it. For an aérial species, the amount of wear shown by the 
plumage is at first surprising, till one recalls the rocky, rough nature of the 
cavities where the birds not only nest, but roost at all seasons. Three skins 
collected at Zortman, Montana, during the last week of July, had the 
feathers of the under parts worn to shreds, but the molt had begun, recently 
in one, farther advanced in another, and well along toward completion in the 
third. 

One female from Moorhead, Montana, taken June 25, 1916, has a wing of 
only 132 mm., not only 10 mm. shorter than any other specimen from the 
range of sclateri, but actually at the normal minimum of sazatilis, for I 
have measured only two specimens out of 104 of the latter subspecies which 
were any smaller. This bird is either an excessively abnormal sclateri, or, 
more probably, a straggling specimen of saratilis, and I have not included 
it in the statistics of either race. One male from the Huachuca Mts., Ari- 
zona, taken July 18, 1894, with a wing of 147 mm., is the only specimen from 
the range of the smaller form measuring more than 145 and may be an early 
transient sclateri, though I have included it in sazatilis. I have excluded two 
from the Davis Mts., Texas (wings 144, 148), taken in October, two from the 
Chisos Mts., Texas (143, 144), taken May 13, and one from Nuevo Leon 
(142), taken in April, as at least possible transients. Two from the Hum- 
boldt Mts., Nevada (142, 147), may indicate that sclateri ranges that far 
west, but as I have seen no others from Nevada and none from Utah, they 
are inconclusive. 

The normal range of individual variation in wing measurement seems to 
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be 13 mm. in each of these two subspecies, 132-145 in savatilis, 142-155 in 
sclateri, the former normally ranging down to 10 mm. (exceptionally 14 
mm.) below the minimum of the larger form, the latter up to 10 mm. above 
the normal maximum of the smaller. 

Taking care to use only comparable material, I have painstakingly ex- 
amined this series of White-throated Swifts for subspecific difference in 
coloration, but I have found none. This species fades noticeably both 
during the life of the bird and through the years after collection, and the 
extent of the white areas varies with the makeup of the specimen. Aéro- 
nautes saxatilis sclateri is, therefore, just another ‘millimeter race,’ which 
some ornithologists will not endorse, but this study has at least added to 
our knowledge of the geographic variation in the species, has shown the 
existence of two populations undeniably somewhat different, and provided 
a name, for the use of those who care to recognize such a difference, for the 
population hitherto undifferentiated. 

This paper would not have been possible but for the kindness of those in 
charge of the collections of birds in the American Museum of Natural 
History, the Academy of Natural Sciences, the United States National 
Museum, the United States Biological Survey, the Carnegie Museum, and 
the Colorado Museum of Natural History, in allowing me the use of mate- 
rial, for which I am grateful, as I am also to Dr. H. C. Oberholser, who, as I 
learned in the course of my borrowing, had also begun studies ward the 
describing of this same swift, and who generously stepped aside ini + favor. 


Princeton Museum of Zoilogy 
Princeton, New Jersey 
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GENERAL NOTES 


Western Grebe in New Hampshire.—On April 3, 1938, while studying coastal 
birds, a group of ornithological students and I saw a Western Grebe, Aechmophorus 
occidentalis, feeding a few hundred yards offshore at Hampton Beach, New Hamp- 
shire. A Western Grebe was again seen near the same locality on May 26, 1938, by 
members of the same group. The swan-like neck, and the white color of head and 
neck, except for crown and nape which were black, clearly distinguished this grebe 
from the smaller Holboell’s Grebe, with which the writer is acquainted. 

The above record is an addition to the sight records accumulating for this bird on 
the New England coast, since 1934 (see Auk, July 1937).—Evueznz J. GorLiNER, 
Manchester, New Hampshire. 


Predatory instincts in the American Egret.—Arthur H. Howell, in his 
‘Florida Bird Life,’ page 101, states that “few data on the food habits of the American 
Egret are available.” Neither he nor A. C. Bent in the latter’s ‘Life Histories,’ gives 
any instance of predatory exhibitions on the part of this species, therefore the follow- 
ing incident may be an addition to the literature concerning this phase of the egret’s 
life history. In early May 1938, while on the plantation ‘Cherokee,’ in Colleton Co., 
South Carolina, belonging to Mr. W. R. Coe of New York, the writer was told by 
Mr. R. F. Kirkland, the Superintendent of that property, of an observation made 
by the latter a few days previously. Mr. Kirkland was riding horseback over part 
of the plantation near one of the ricefields. He noted an egret (Casmerodias albus 
egretta) feeding along one of the ditches, and was idly watching it, when he saw the 
bird make a sudden dart downward with its beak. Almost immediately it rose into 
the air with something in the bill, and flapped away. Struck by something unusual 
about it, he suddenly determined to see exactly what it was, and therefore spurred 
his horse, attained a position almost under the bird, and by shouting and waving his 
arms, succeeded in making it drop the object which fell nearby. Going to it at once, 
he was amazed to find that it was a Red-winged Blackbird (Agelaius phoeniceus 
phoeniceus). Close examination of the bird showed it to be wounded, and since some 
of these birds had recently been shot because of depredations on the crops, he con- 
cluded that the specimen had been injured in that way. It was not able to fly, but 
could walk. The seizure by the egret had further weakened it, but it was still perfectly 
able to struggle. Though thoroughly familiar with Carolina Low Country wildlife, 
Mr. Kirkland had never before seen a like instance, and was much impressed by it. 
Certainly, it is utterly new to the writer, who has known the egret most of his life 
and has studied it throughout almost its entire range.—ALEXANDER Sprunt, JR., 
R. F. D. No. 1, Charleston, South Carolina. 


American Egret and Little Blue Heron in Lower Mohawk River valley.— 
Supplementing the reports of Stoner (Auk, 55: 119-121, 1938; Univ. of N. Y. Bull. 
to Schools, 24: 119-121, Mar. 15, 1938) for 1937, and of Clausen (Auk, 55: 518, 1938) 
for 1934, upon the status of the American Egret (Casmerodius albus egretta) in the 
lower Mohawk River valley, there are the following records for the Crescent Lake 
section. In only one year since 1920, or possibly earlier, has the American Egret 
not been seen along this section of the canalized Mohawk River; none was seen in 
1934. The birds were first recorded by the writer there in 1930, when information 
was obtained from several independent sources showing the egrets had been regular 
summer visitors there at least twelve years. Only two of the birds were seen in each 
of the first few years, but in the late 1920’s the count varied from four to eight. 
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Since 1930 the usual season has been from mid-July until late September. The 
earliest arrival date was established in 1938, with three observed on July 4; the 
latest departure date was in 1937, when for the first time the birds were recorded in 
October (through October 10, one day after duck-hunting season was opened). The 
counts have shown: 1930, ten, July 19 to September 20; 1931, five, early September 
only; 1932, one, September 1; 1933, twelve, July 9 to September 17; 1934, none; 
1935, two, August 5 to 24; 1936, fourteen, July 20 to September 29; 1937, twenty- 
seven, July 9 to October 10; 1938, arrived July 4. 

One immature Little Blue Heron (Florida c. caerulea) was observed by the writer 
at Crescent Lake on August 16, 1931; three, likewise immature, by Edgar Bedell on 
September 12, 1937. 

Eaton (‘Birds of New York,’ 1908) lists no records for either species in Schenectady, 
Saratoga, Albany, or Rensselaer Counties. 

Crescent Lake is that section of the Barge Canal (Mohawk River) extending from 
the Crescent dams to Lock 7, eleven miles to the west and a few miles east of Sche- 
nectady. The Crescent dams, which hold the Crescent Lake level at 184 feet, in less 
than two miles drop the canal to the Hudson River level of 48 feet at Cohoes. The 
Lock 7 dam, in turn, holds the water in the Niskayuna Lake section of the canalized 
river at a 211-foot level back through the Schenectady section to Lock 8, another 
distance of about eleven miles. In that section of Crescent Lake where the egrets 
are most commonly seen, the river has a maximum width of three-quarters of a mile, 
mostly of less than ten feet in depth, and with several small islands and large expanses 
of shallow, heavily grown marshes. For many years the lake has been known be- 
cause of its water chestnut (7'rapa natans), and in recent years large sections of the 
area have been choked, except in the canal channel and deep water, with this im- 
ported weed (intentionally introduced in Collins Lake, of the Niskayuna Lake 
section, in 1884). From early June until late October large areas of the river can be 
penetrated only with difficulty by boat, and each year has seen the weed extend its 
boundaries. The dense water-chestnut growth does, however, seem to attract fish, 
insects, and certain birds. Crescent Lake has a very irregular shore, with many bays 
and coves, mostly as marshes. It borders the abandoned, water-filled Erie Canal on 
the Saratoga County side, and has numerous small ponds adjoining it. For many 
years there has been a large colony of Black-crowned Night Herons on the Saratoga 
side, and it is in this heronry that most of the egrets seem to collect at night. Great 
Blue Herons are not known to breed in the immediate vicinity, but they are common 
summer visitors along the section. Green Herons, and American and Least Bitterns 
are local breeders, with the first mentioned relatively common.—Guy BARTLETT, 
R. D. 1, Schenectady, New York. 


African Cattle Heron taken in British Guiana.—An Old World genus, not 
previously recorded in the western hemisphere, was added to the American fauna as 
an accidental visitant with the collecting of an African Cattle Heron, Bubulcus i. ibis, 
near Buxton, East Coast, British Guiana, by the writer on May 27, 1937. This 
specimen (F. M. no. 108,002) is an apparently adult female in modified nuptial 
plumage. The dorsal plumes are entirely lacking but the crest feathers and sparse 
pectoral plumes are typically sienna, although only vaguely tinged with vinous. 
The legs are yellowish, becoming dusky brownish on the feet. Measurements: 
wing, 244 mm.; tail, 93; culmen, 56. The bird was found feeding in company with 
scores of Snowy Egrets, Tricolored and Little Blue Herons in a partially submerged 
ricefield near the railway, about a mile east of Buxton, a native village on the coastal 
plain approximately eleven miles east of Georgetown. So far as could be observed, 
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the Cattle Heron was in no way directly associated with the native herons or antago- 
nistic to them. An effort has been made to trace the origin of this individual, but 
without success. Officials and others questioned in British Guiana assure me that 
it could not have entered the Colony as a cagebird. One can only speculate upon the 
combination of natural factors which could have made possible the transatlantic 
passage of this African species. Emmet R. Biaxe, Field Museum of Natural History, 
Chicago, [Uinois. 


White-fronted Goose at Madison, Wisconsin.—On March 27, 1938, twenty 
of these geese (Anser albifrons albifrons) were found by Arthur Hawkins and the 
writer two miles south of Madison, standing on the edge of a small pond. About a 
third of them had the white frontlet well developed, while on the others it was 
inconspicuous, indicative of young birds. They did not fly until all had waded out 
and started to swim. When they took off they started first northeasterly, but after 
going some distance they turned and circled back over our heads, then headed toward 
the northwest, in which direction they held to a straight course until they disappeared 
from view. It seemed to us that they had returned in order to get their bearings. 
This is the first record for Dane County.—Joun S. Matin, Madison, Wisconsin. 


European Widgeon at Louisville, Kentucky.— Due to sharp rises in the Ohio 
River, a rather large area of cornfields became flooded near Harrod’s Creek, Jeffer- 
son County, Kentucky, about six miles east of the city of Louisville. This area was 
very attractive to migrating waterfowl and large numbers of them gathered here 
throughout the month of February. On February 22, 1939, three European Widgeon 
(Mareca penelope) were noted in company with American Pintail, Baldpate and 
Ring-necked Ducks. They were watched at a distance of about 100 yards with a 
24-power binocular and a 30-power telescope in good light for about an hour. There 
were two males and what was apparently a female. The latter bird could not be 
positively identified. However, the two males, with their reddish heads and reddish- 
buff stripes, were unmistakable. These markings, together with the fact that they 
were with Baldpate which furnished a perfect comparison, made their identification 
unquestionable. One male bird was seen again on the successive days of February 
25, 26, 27, and 28. With the assistance of Jacob P. Doughty, of Louisville, I was able 
to collect it on February 28. This marks the first record for the State of Kentucky 
as far as I can ascertain.—Burt L. Monror, Kentucky Ornithological Society, Louis- 
ville, Kentucky. 


Pintail nesting in New Brunswick.—On May 20, 1938, I observed six mated 
pairs of Pintails (Dafila acuta tzitzihoa) feeding in a small marsh area near Midgic, 
Westmorland County, New Brunswick. When I revisited the same locality on May 
28, a careful search disclosed seven males and only two females, leading me to be- 
lieve the others might be nesting nearby. I enlisted the aid of John Tingley, game 
warden, who found a pair on June 2, and finally on June 6, 1938, he flushed a pair of 
Pintails, the female from a nest of ten eggs, in the same locality. So far as I know, 
this is the first Pintail nest found in the Province of New Brunswick. Probably 
other pairs of Pintails nested in the same area, a part of the vast Tantramar marshes 
covering about 200 square miles on the border of New Brunswick and Nova Scotia.— 
Haro.p S. Perers, U.S. Biological Survey, Charleston, South Carolina. 


Bahama Pintail in Virginia.—On December 17, 1937, Mr. Starling W. Childs 
shot a Bahama Pintail (Dafila bahamensis) on the property of the Horn Point Gun 
Club, Peter’s Cove, Pungo, Virginia. The bird, which accompanied a flock of forty 
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or fifty American Pintail, is an adult of undetermined sex. It has been mounted and 
presented to the American Museum of Natural History. 

The association of this duck with the American Pintail (Dajfila acuta) is interesting 
because examples of the latter species are known to winter in the Bahamas and West 
Indies, and also because of the apparent predilection that bahamensis has for closely 
related ducks. In southern South America, for example, the Bahama Pintail com- 
monly associates with the Brown Pintail (Dajfila spinicauda) and the American 
Museum possesses a hybrid between these two species. 

The fourth edition of the A. O. U. ‘Check-List’ (1931) records only two earlier 
occurrences of the Bahama Pintail in continental North America, namely, one on the 
east coast of Florida and one in Wisconsin.—Rosert CusHMAN Mourpuy, American 
Museum of Natural History, New York City. 


Blue-winged Teal in unusual numbers at Fort Erie, Ontario.—TFor the past 
year or more it has not been unusual, during the late spring and again in the latter 
part of summer, to see small parties of Blue-winged Teal (Querquedula discors), up 
to six or eight in number, feeding among the shallow reedy waters of certain parts of 
the Niagara River near Fort Erie. Such seasonal occurrences of small numbers are 
not particularly surprising for the species is known to breed sparingly in relatively 
nearby territory in New York State, but the occurrence of a flock of from 75 to 80 
in the river at Fort Erie on August 22, 1938, and the finding of what must have been 
that same flock swollen to an aggregate of not less than 125, in the above-mentioned 
reedy shallows, a few days later, on August 27, would appear to be worthy of record.— 
R. W. Sueprarp, 1805 Mouland Avenue, Niagara Falls, Ontario. 


aanerican Scoter at Harrisburg, Pennsylvania.—During a flight of several 
thousand ducks on the Susquehanna River, April 19, 1939, three White-winged 
Scoters (Melanitta deglandi) were seen. The ducks were mainly Scaup and Old- 
squaws, with numerous Buffleheads and some Golden-eyes; Black Ducks and Mal- 
lards had preceded them by a week or two. The White-winged Scoters have occa- 
sionally been found here, as three times during May 1935. The following day, April 
20, 1939, I found a female American Scoter (Oidemia americana) on Wildwood Lake 
within the city limits and a mile from the river. This American Scoter was easily 
identified at a distance of 150 feet with a binocular, and constitutes a first record for 
this locality, as far as I have learned. There is nothing to account for its presence 
here, except the excessive flight of ducks.—Haro.tp B. Woop, Harrisburg, Pennsyl- 
vania. 


Feeding habits of Black Vulture.—On October 31, 1936, when banding 
Black Vultures (Coragyps atratus atratus) in a large, open hayfield on the east side of 
Avery Island, Louisiana, I noticed a three-quarters-grown skunk (Mephitis meso- 
melas) going leisurely across the field. The grass was short, having recently been cut. 
The trap contained that morning something over one hundred vultures, some of 
which had been in it twenty-four hours. One of the yearling vultures, after having 
been banded and liberated, alighted near the skunk which was then about two hun- 
dred feet from where I stood at my banding work. The skunk immediately stopped 
and raised its tail. Other vultures that were sitting around on the ground soon 
joined the one that was near the skunk, and when six or eight of them had gathered 
about the animal, one suddenly attacked it from the side. The skunk immediately 
discharged its musk, but this seemed to have no effect on the vultures, which, on its 
discharge, attacked in a mass. As soon as the attack was made, other vultures that 
were circling above the meadow or sitting in the trees nearby, joined the group, until 
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there were probably twenty-five or more around the skunk. They piled on to it, 
and with much flapping and croaking, pulled it about until it was dead, then de- 
voured it. 

As this was a most unusual occurrence, I made note of it, and thought no more of 
it until October 1, 1938, when I saw exactly the same thing happen, except that I 
did not see the beginning of the attack, but did see a number of vultures pulling 
something about in a freshly cut hayfield and upon driving near them, found they 
were attacking a full-grown skunk. On my walking near, the vultures hopped away 
a short distance from their victim. An examination of the skunk showed it to be 
still alive, but with most of the hair torn from it, both eyes pecked out, and a num- 
ber of fresh wounds through its skin. As soon as I got back into my car, the vul- 
tures again piled on their victim and in a few minutes as I watched, they tore it 
to pieces and devoured it. 

The boy who was with me, son of my game warden who takes care of the east side 
of the Island, told me that within the past few weeks he had seen a number of such 
attacks by Black Vultures upon live skunks. The vultures always killed and ate the 
skunk. I had made note of the scarcity of skunks about the place during the past 
three or four weeks. Previous to that time, that is, during July, August, and early 
September, skunks had been extremely abundant, and on some cloudy afternoons as 
many as one hundred or more could be seen in a drive of but a couple of miles about 
the place. As it is my desire to allow Nature to balance itself on the Island, skunks 
are not disturbed and therefore, are fearless and can be seen almost any time of the 
day in the meadows searching for insects. It was not uncommon during August and 
September to see as many as five, eight, or more skunks at one time in the grassy 
meadows and on the open hillsides. For the past couple of weeks, however, I had not 
seen a skunk. After my experience on October 1, I spoke of the occurrence to my 
game warden, Alva Perrera, who looks after the east side of the place, and asked him 
why he thought skunks were so scarce. His reply was: “The buzzards have killed 
them all.”’ By ‘buzzards’ he meant Black Vultures. On questioning him, he said 
that on many occasions during the past two or three weeks, he had seen ‘buzzards’ 
alight near a skunk in an open field, attack it and destroy it. 

In the afternoon, especially on cloudy days, skunks go into the open meadows in 
search of insects. A vulture, seeing a skunk thus engaged, will alight near it and 
walk along with it as it moves about. Other vultures will quickly join the one follow- 
ing the skunk, and as soon as eight or ten have assembled, one will attack the skunk 
from the side. The skunk usually discharges its musk as soon as attacked, and this 
seems to be the signal for a general attack by the assembled vultures, and they will 
quickly kill and eat it. At times as many as fifty or more will be gathered around 
one skunk, each bird trying to get hold of a morsel of the flesh. Alva said he has 
seen ‘buzzards’ kill skunks in this way for several years, but only in the months of 
September and October. The probable reason for the vultures’ attacking the skunks 
at this time of the year is that these months are usually dry, and when there is a 
protracted dry spell, there is little or no mortality among the livestock on the ranges 
of Avery Island, therefore, no food for the vultures. 

On October 12, 1938, about 4.30 p. m., I saw a Black Vulture come from high in 
the air and alight near two full-grown opossums that were following a narrow cattle 
trail which led from the cypress swamp at the foot of the hills across a wide piece of 
open land to the timber on the hills. The first vulture was almost at once joined by 
many others that dropped down from the sky with almost unbelievable swiftness, 
until there were probably between seventy-five and one hundred Black Vultures 
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following the opossums,—some on both sides, some in the rear. Suddenly, three or 
four of the vultures attacked one opossum at the same time. In less time than I can 
write it, both opossums were covered with a swarm of hissing, flapping birds, and 
within fifteen minutes there was nothing left of them but the larger bones and the 
hides, and these were stripped of every vestige of flesh. 

It is also of interest to note in the feeding habits of these birds, that during dry 
periods when food is scarce, Black Vultures congregate in the early morning where 
the herds of cattle are bedded down for the night, and as the cattle move off to graze 
shortly after sun-up, the vultures feed on the fresh excrement which the cattle drop 
as they begin their day’s grazing. This is a common feeding habit of the Black 
Vultures which I have observed for many years. The Turkey Vulture (Cathartes 
aura septentrionalis) apparently has not this same food habit, nor have I ever seen it 
attack a living animal.—E. A. McILHenny, Avery Island, Louisiana. 


Eastern Sparrow Hawk feeding on big brown bat.—About 6.30 o’clock 
(eastern daylight time), on the morning of May 5, 1939, while observing birds in 
Washington Park in the heart of the city of Albany, New York, my attention was 
drawn to a female Eastern Sparrow Hawk (Falco s. sparverius) perched high up in a 
large elm. As I watched, the bird, evidently unaware of my presence, suddenly 
darted from its vantage point to the trunk of an adjacent tree of similar kind and 
size, seized and carried away what appeared through the binocular to be a small bat. 
The color of the victim, its shape and a brief view of the tip of a weakly flapping 
wing afforded the bits of evidence for my first and provisional diagnosis. 

On following the flight of the hawk it was observed to alight well out on the limb 
of another elm, about fifty feet above the ground, where at once it began vehemently 
and greedily to devour the prey. The first struggles of the victim, manifest princi- 
pally in the flapping of one wing, soon subsided as the hawk continued to tear it to 
pieces. Perhaps two minutes elapsed before the bird had finished the meal. As I 
continued to watch these proceedings through the binocular, I wished that some 
way might be found to determine definitely on just what the hawk was feeding. 
Then, as though in answer to this thought, it arose in flight and in so doing dropped 
from its claws a fragment of the prey. Upon examination this proved to be the 
facial portion of the head of a big brown bat, Eptesicus fuscus. Although the brain 
case had been removed by the hawk, the furred facial skin, the intact left ear and 
the complete dentition provided sufficient evidence for positive identification of the 
bat. All the other parts of the animal had apparently been eaten by the hawk. 

I have never before observed this feeding habit of the Eastern Sparrow Hawk and 
so far as I have been able to ascertain, records of the occurrence of this or any other 
bat in the stomachs of Sparrow Hawks appear to be very rare.—DaytTon Sroner, 
New York State Museum, Albany, New York. 


Falcon, Buteo and Harrier eat Herring Gull.—That many if not all of our 
hawks are occasional carrion eaters is a long-established fact and yet all too seldom 
is this factor mentioned or at least given sufficient significance when an analysis of 
the stomach contents of one of these birds is published. The writer has had several 
occasions to see how erroneous it might be for a stomach-contents analysis to be 
taken as a sign of exactly what the raptors might be killing. A recent observation 
even though extreme, strongly illustrates this point. While driving along an exten- 
sive mudflat on the south shore of Long Island my attention was attracted to a bird 
ripping apart a dead Herring Gull (Larus argentatus smithsonianus). The bird 
turned out to be a large adult Duck Hawk (Falco peregrinus anatum) which circled 
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widely, boisterously resenting my approach to its food. Even though the gull was 
still rather warm indicating recent death I hesitate to conclude that it had been 
actually killed by the Peregrine, for I have never seen any species of hawk even 
threaten an adult gull. 

The same afternoon while returning past this spot I was astonished to see an 
American Rough-legged Hawk (Buteo lagopus sancti-johannis) standing on the dead 
gull tearing off scraps of meat. I sat in my car for fully ten minutes watching this 
operation and then proceeded home. But the climax was not reached until the 
following day when I found a Marsh Hawk (Circus hudsonius) gleaning what it 
could from the nearly devoured carcass. Here were three species of hawks eating 
from the same piece of carrion. Anyone capable of analyzing the stomach contents 
of these birds assuredly would hesitate to say that the two latter species, if not the 
Peregrine, had destroyed this powerful gull. But then, the piece of carrion could 
just as well have been a dead pheasant or a dead chicken and the three hawks sub- 
sequently win the damnation of any sportsman witnessing the feast or reading of an 
authentic stomach-contents analysis by some scientist.—ALLAN D. CRUICKSHANK, 
National Association of Audubon Societies, New York City. 


Purple Gallinule in Maryland.—On October 12, 1938, R. B. Smithers shot a 
gallinule on the Patuxent Marsh in lower Anne Arundel County, Maryland. The 
bird was sent in the flesh to the Natural History Society of Maryland. The specimen 
proved to be an immature female, and although we were not very familiar with 
gallinules in this plumage, characters of tarsi and nostrils indicated that it was a 
Purple Gallinule (Jonornis martinica). In January 1939, we were able to have this 
identification verified by Dr. Herbert Friedmann of the United States National 
Museum. The coloration tallies very closely with the description given for the 
juvenal plumage by Bent (Bull. U. 8. Nat. Mus., no. 135, p. 342). There is no 
indication of the dark purplish feathers which appear on the under parts in the post- 
juvenal molt. Thus, according to Bent’s statements, the bird was probably less than 
two months old. 

Although there are numerous records of the casual occurrence of this species 
north of the breeding range, it appears that no specimen has ever before been taken 
in Maryland. Kirkwood, in his list of Maryland birds (in Trans. Md. Acad. Sci., 
1895, p. 281) speaks of one reported by Richmond to have been seen in Centre 
Market in Washington, D. C., from “down the Potomac somewhere.” However, 
Cooke makes no mention of this species in her careful review of the ‘Birds of the 
Washington, D. C., region’ (Proc. Biol. Soc. Washington, 42: 1-80). Bent (op. cit., 
p. 345), in a long list of casual occurrences, has no record from Maryland. Hence, it 
appears that this species can be added to the still inadequately inventoried avifauna 
of Maryland.—I. Hampsz, H. Sersert, H. Kors, The Natural History Society of 
Maryland, Baltimore, Maryland. 


Spring flight of Golden Plover at Madison, Wisconsin.—On June 7, 1939, 
Mr. John Main and I found a flock of about forty Golden Plover (Pluvialis d. do- 
minica) feeding in a field on an area known formerly as the ‘Stoner Prairie.’ A group 
of six birds that had separated from the main flock allowed me to approach within a 
distance of 75 feet. The large flock remained through the 14th; on the 15th, only 
six birds were left. Previously, neither of us had seen a flock in spring during the 
past twenty years.—A. W. Scuorcer, 168 N. Prospect Avenue, Madison, Wisconsin. 





Recent observations on the Eskimo Curlew in Argentina.—In view of the 
near extinction of the Eskimo Curlew (Phaeopus borealis) it is of interest to record 
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some observations detailed in a recent letter to me from Mr. Ernest Ronald Run- 
nacles, of General Lavalle, in the eastern part of the Province of Buenos Aires, 
Argentina. The region is one which has long been well known to ornithologists from 
the early investigations of Mr. Ernest Gibson, so that modern studies here have a 
double importance. 

Mr. Runnacles, who is thoroughly familiar with the birds of his region, writes me 
that on February 16, 1937, he saw two, or possibly three, Eskimo Curlews on a level 
plain near the town. The birds were quite wild and were observed for some time 
from an automobile. One had been seen in this same region about a month previous, 
and another was recorded there on February 19. On the 28th of the month the birds 
had disappeared. Finally, one individual was seen at this same place on January 17, 
1939.—ALEXANDER Wetmore, U.S. National Museum, Washington, D. C. 


Western Sandpiper near Chicago.—A number of reports of the presence of the 
Western Sandpiper (Zreunetes maurii) in the Chicago region, based on sight records, 
have been published during recent years. We have very few records based on speci- 
mens, however, and it seems advisable to report one which I collected several years 
ago. This specimen, a male, was taken at Waukegan, Lake County, Illinois, on 
July 29, 1928. It was identified by Dr. H. C. Oberholser and bears the number 516 
in my collection.—Sreruen 8S. Grecory, Jr., Winnetka, Illinois. 


Black Terns in New Brunswick.—While studying the nesting of waterfowl on 
June 14, 1937, near Sheffield, Sunbury County, New Brunswick, I saw six Black 
Terns (Chlidonias nigra surinamensis) flying over a marshy area along a small creek. 
When near the same place on May 26, 1938, I observed three Black Terns which 
indicated, by their actions, that they might be nesting nearby. Lack of time pre- 
vented a search for a nest, but the marshy area was well adapted to their use. Again, 
on May 24, 1939, four Black Terns were observed flying over the same small marshy 
area. I know of no record of this species having nested in New Brunswick. Col. 
H. H. Ritchie, chief game warden of New Brunswick, and John Campbell, game 
warden, were with me when the terns were seen in both 1937 and 1938.—Hanro p 8. 
Peters, U.S. Biological Survey, Charleston, South Carolina. 


Spring record of Dovekie in the Connecticut valley.—The strong blow on 
May 13, 1938, brought bad luck to a female Dovekie (Alle alle) a hundred miles or 
more inland from its native element. In the town of Granby, Massachusetts, Mrs. 
Henry Boyer reported sighting what she thought to be a chicken by the roadside as 
she rode with her husband westward toward Holyoke. Mr. Boyer stopped the car to 
investigate. The strange bird fluttered off down the road at his approach. After a 
chase of twenty-five feet or so, he succeeded in dropping his hat over the bird, 
which seemed to him exhausted rather than injured. He left his captive at a nearby 
farm where the bird expired two days later. At the Holyoke Museum of Natural 
History the specimen subsequently proved to be a female. 

All previous records of the Dovekie in this section of the Connecticut Valley have 
occurred during the late fall or early winter. This is the first capture to be recorded 
in the spring of the year.—Aaron C. Baaa, 72 Fairfield Ave., Holyoke, Massachusetts. 


Left-handedness in the Carolina Paroquet.—In connection with Friedmann 
and Davis’s paper on ‘“‘ Left-handedness”’ in Parrots’ in the ‘Auk’ for July, 1938, it 
may be worth while to call attention to Wilson’s account of that behavior as it 
existed in Conuropsis carolinensis. (Though the individual particularly observed was 
taken alive at Big Bone Lick, Kentucky, and therefore may be presumed to have 
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belonged to the subspecies ludovicianus, the habit was doubtless specific rather than 
subspecific.) Wilson (‘American Ornithology’, London, 1: 384, 1832) says of his 
captive bird that in eating the seeds of the cockle-bur “it always employed its left 
foot to hold the bur, as did several others that I kept for some time,” and he goes on, 
“T began to think that this might be peculiar to the whole tribe, and that the whole 
were, if I may use the expression, left-footed; but by shooting a number afterwards 
while engaged in eating mulberries, I found sometimes the left, sometimes the right, 
foot stained with the fruit; the other always clean; from which, and the constant 
practice of those I kept, it appears, that, like the human species in the use of their 
hands, they do not prefer one or the other indiscriminately, but are either left or 
right footed.” It would be interesting to note whether hawks or owls or any other 
birds that grasp their food use one foot more than the other.—Francis H. ALLEN, 
West Roxbury, Massachusetts. 


Western Olive-backed Thrush in West Virginia and Tennessee.—The 
western form of the Olive-backed Thrush, described by Oberholser as Hylocichla 
ustulata almae is not recognized in the last edition of the A. O. U. ‘Check-list,’ but 
recent discussion by van Rossem (Field Mus. Nat. Hist., 23: 457, 1988) and by 
Oberholser (Louisiana Dept. Cons., Bull. 28: 472, 1938) indicates that it is distinct. 
Examinetion of specimens substantiates the claim that it is to be differentiated by 
grayer, less-brownish dorsal coloration, a character that separates it clearly from the 
eastern race. 

As Hylocichla ustulata almae ranges eastward in migration, I have reexamined 
specimens secured recently in West Virginia and Tennessee for the U. 8. National 
Museum, with the result that several prove to be of the western form. One of these 
is a male taken on Pine Creek, near Enon, West Virginia, May 8, 1936. The following 
come from Tennessee: male, nine miles north of Waynesboro, Wayne County, May 
11, 1937; male and female, near Reelfoot Lake, Obion County, April 27 and 28, 1937; 
and two males, four miles west of Hornbeak, Obion County, May 1, 1937. Other 
specimens listed in the two reports on collections from the two States in question are 
Hylocichla ustulata swainsoni as previously indicated. —ALEXANDER Wetmore, U. S. 
National Museum, Washington, D. C. 


Starlings nesting near Rogers, Arkansas.—A pair of Starlings (Sturnus 
vulgaris) appeared at a bluebird box on May 2, 1938. After some chasing by Mock- 
ingbirds, Flickers, and Red-headed Woodpeckers the Starlings settled in a wood- 
pecker’s nest hole, working on the nest till May 8 when the first egg was deposited. 
May 13 the complement was complete, six eggs. On May 19, ten Starlings settled in 
the nest tree. On May 26, three young were in the nest; they left the nest June 14. 
On May 30 a flock of young Starlings was seen in an oat field, apparently an earlier 
hatching not far away. A second brood was begun in the same nest tree, June 20, 
but removal of four eggs apparently prevented rearing of this brood. A second nest 
observed in Rogers was in an old woodpecker’s nest in a tree. Four young Starlings 
left the nest (June 27) when boys attempted to investigate. A third Starling nest 
was found in a telephone post, west of Rogers.—F. D. Crooxs, Rogers, Arkansas. 


Starlings in New Mexico.—Suspecting the presence of Starlings (Sturnus 
vulgaris) in eastern New Mexico because of their occurrence nearby in the Texas 
Panhandle, I had my suspicion confirmed on March 7, 1939. At Texico, Curry 
County, on that date I observed a flock of seven, and a few hours later at Clovis saw 
several more. On March 8, several hundred were observed in the vicinity of Clovis. 
Several residents in the vicinity of Clovis mentioned to me that the birds were new 
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and unfamiliar. The Starlings were very wild and despite my efforts to collect one 
I was unsuccessful. However, the birds were often seen close by and observed with 
a 7 x 35 binocular. 

Many years of familiarity with the Starling in the East leave no doubt in my mind 
as to the identity of the birds. To the best of my knowledge this bird has not been 
reported previously from New Mexico. It is also worthy of record in the history of 
the westward progress of the Starling.—Puiuir F. Auitan, U. S. Department of 
Agriculture, Amarillo, Texas. 


Seasonal Starling numbers in suburban Long Island.—The Starling (Sturnus 
vulgaris) has long been well established in suburban Long Island, and there seems to 
have been no material change in its abundance there for many years. To obtain an 
index of its numbers for comparison with other localities, and learn something of 
the seasonal fluctuation, I made approximate counts of Starlings noticed from the 
trains in commuting between Garden City (occasionally Mineola, an adjacent village 
also about twenty miles from town) and New York, from September 8, 1936, to 
September 8, 1938. The first year comprised 57 such counts for 100 miles or more of 
observation each (100 to 143 miles), the second year 61 similar counts. The first 
year the counts averaged 1.6 to 5.9 birds per mile. The total for the year was 19,998 
Starlings and 6,286 miles, or 3.2 per mile. The second year they averaged 1.4 to 7.1 
birds per mile. The total was 18,620 Starlings for 6,762 miles, or 2.75 per mile. The 
seasonal fluctuations did not correspond for the two years but followed a similar, 
pattern. The numbers were found to be lowest in the Starling’s breeding season, 
April 20 to May 30, 1937 (varying from 1.6 to 2.3), April 21 to June 14, 1938 (varying 
from 1.4 to 2.35). Coincident with the appearance of young birds on the wing there 
was an appreciable rise in numbers in June of both years. The highest counts, at- 
tributed as an hypothesis to invasion of the area by young from outside, came 
between July 26 and August 15, 1937 (average 5.0), and August 11 and September 8, 
1938 (average 4.1). The regular fall migration peak of adults, which from other data 
are thought to leave the breeding area by October normally (Bird-banding, 8: 76, 
1937), is presumably reflected in a later abundance, from September 29 to October 24, 
1936 (average 4.55), and from September 20 to October 20, 1937 (average 4.1). 
After this, numbers fall off, and there was a winter minimum from November 12 to 
December 31, 1936, with averages fluctuating between 1.8 and 3.1, from November 
11, 1937, to January 7, 1938, between 1.3 and 2.3. Later figures seem to corroborate 
data from banded birds observed which indicate that the vernal return of residents 
is already under way in January (Bird-banding, 1937, 1. c.). In 1937, numbers rose 
sharply for January, remained constant for February and rose again for March and 
April. In 1938, a slight rise for January was continued in early February, after 
which numbers were appreciably lower. 

For the two years, September 8, 1936, to September 8, 1938, counts total 38,618 
Starlings for 13,048 miles, 2.95 per mile. Combining all the averages, each for up- 
wards of 100 miles, by averaging all those in whole or in part within each of six five- 
day periods of every month, gives a curve of seasonal variation in numbers (the main 
features of which would presumably remain unchanged if based on several years’ 
data) as follows. 

September 16-20, 3.1 per mile; 21-25, 3.6; 26-30, 3.9; October 1-5, 4.5; 6-10, 4.1; 
11-15, 4.2; 16-20, 4.35; 21-25, 4.1; 26-31, 3.1; November 1-5, 3.3; 6-10, 3.5. 

November 11-15, 2.5 per mile; 16-20, 2.1; 21-25, 2.2; 26-30, 2.5; December 1-5, 
2.2; 6-10, 2.3; 11-15, 2.05; 16-20, 2.1; 21-25, 2.3; 26-31, 2.25; January 1-5, 2.8; 
6-10, 2.8; 11-15, 2.8; 16-20, 2.75; 21-25, 2.85. 
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January 26-31, 3.0 per mile; February 1-5, 3.15; 6--10, 3.3; 11-15, 3.2; 16-20, 3.0; 
21-25, 3.15; 26-28, 2.9; March 1-5, 3.1; 6-10, 2.75; 11-15, 2.4; 16-20, 2.7; 21-25, 3.4; 
26-31, 3.2; April 1-5, 2.6; 6-10, 3.2; 11-15, 3.3. 

April 16-20, 2.7 per mile; 21-25, 1.9; 26-30, 2.1; May 1-5, 1.9; 5-10, 1.8; 11-15, 
1.8; 16-20, 1.75; 21-25, 1.7; 26-31, 1.7; June 1-5, 2.2; 6-10, 2.2; 11-15, 2.8. 

June 16-20, 3.15 per mile; 21-25, 3.0; 26-30, 2.4; July 1-5, 2.1; 6-10, 2.35; 11-15, 
3.15; 16-20, 3.1; 21-25, 2.6. 

July 26-31, 4.1 per mile; August 1-5, 4.1; 6-10, 4.25; 11-15, 4.9; 16-20, 3.25; 21-25, 
3.65; 26-31, 3.3; September 1—5, 5.0; 6-10, 3.7; 11-15, 3.05. 

Some winter Starling counts made on a 7.5 mile bus ride, January 20 to March 9, 
1937, in suburban New Jersey between Elizabeth and Tremley Point, and furnished 
me by Robert W. Storer are interesting in comparison. They total an estimated 
3297 Starlings for some 247.5 miles,—or 13.3 per mile. This much higher figure con- 
firms the great concentration of wintering Starlings in New Jersey as compared with 
Long Island (Auk, 54: 210, 1937). Arbitrarily dividing these counts into four periods 
by dates we have 19.7 per mile for January 20 to 29; 13.2 for February 1 to 11; 11.7 
for February 15 to 26; 8.2 for March 1 to 9. This decrease presumably represents 
the early ebbing of birds from a point of winter concentration and is presumably 
correlated with their increase and the return of resident individuals on Long Island.— 
J. T. Nicuous, New York City. 


Dysmorodrepanis munroi probably not a valid form.—A careful examination 
of the type of Dysmorodrs panis munror Perkins (Ann. Mag. Nat. Hist., (9) 3: 150, 
1919), shows it to be, in all probability, an aberrant young female of Psittacirostra 
psittacea. It was taken in the Kaiholena Valley, Lanai, Hawaiian Islands, by G. C. 
Munro in 1919. It is no. 4792 in the B. P. Bishop Museum, Honolulu. In spite of 
diligent search he has never been able to find another specimen. 

At first glance this bird with its generally pale-yellowish coloration, its yellowish- 
green lores and ill-defined yellowish-green supraocular stripe and even in the de- 
formation of the bill is reminiscent of Pseudonestor. Closer examination, however, 
shows clearly that its affinities are with Psittacirostra. The bill with its ridged culmen 
(this character is more strongly marked in young birds), wide at the base, and the 
nostril which is a slit in the rounded and depressed operculum, prove this, for in 
Pseudonestor the nostril is rounded, is not set in an operculum, and, even in young 
birds is covered with small feathers from which vibrissae project. Furthermore, the 
outer webs of primaries 2, 3, 4, 5 are attenuated for one-third of their length in 
Psittacirostra and ‘Dysmorodrepanis’ but are normal in Pseudonestor. In size the 
former are larger than the latter. The lower mandible is the most striking feature of 
this supposed form for the cutting edge is turned in and touches the upper only at 
the tip. In this respect it is unique. Not only is the bill of this specimen aberrant 
but the plumage is also partially albinistic. The outer webs of the primaries are 
edged with white as are the inner webs of the secondaries. The primary coverts are 
also tipped with white and the secondary coverts are broadly margined and tipped 
with white, leaving only a small dark central area. Whitish feathers are scattered 
indiscriminately over nape, breast and belly. 

Other specimens of Psittacirostra from Lanai show the same tendency toward 
albinism in their whitish wing-coverts, but none has the yellowish tinge on lores and 
supraocular region, nor do they show any deformation of bill approaching the condi- 
tion in ‘Dysmorodrepanis,’ though bills do vary. 8S. B. Wilson in ‘Aves Hawaiienses’ 
(p. 87) cites this with a cut to illustrate it. This may well mean that in the genus 
there is a tendency toward mutation, which, exaggerated by the smallness of the 
population on the island, is expressed in the extraordinarily deformed bill. 
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There is in this genus a wide range of individual variation of color tone as well. 
A series of two males and one female from Lanai and Molokai in the British Museum 
are considerably paler than specimens from Hawaii, but more material in the Roths- 
child collection and the Bishop Museum, Honolulu, proves that the difference cannot 
be correlated with geography. This wide variation made Stejneger (1887) wonder 
whether there could be two species on Kauai Island and it was also noted by Wilson 
(t. ¢., p. 87) in specimens from Molokai. 





Text-rigc. 1.—At the left, head of Psittacirostra; at the right, head of ‘Dysmorodrepanis.’ 
Natural size. 


Although, of course, the deformation of the bill of this curious specimen may be 
due to an accident, it would appear even more probable that it is a ‘sport’ in view of 
the fact that the population was very small even in 1919. Now it is even smaller, or, 
even more probably, exists no longer on the island. In an airplane flight over the 
mountain last autumn I could see only a very small grove of trees at the very top. 
The arable land is planted in pineapples. With its habitat thus reduced and in 
view of the fact that its congeners are very rare indeed on all the islands of the group, 
we may well suppose that Psittacirostra has disappeared from Lanai. In spite of 
diligent search Munro, who was Perkins’s assistant, has never been able to find 
another specimen of ‘Dysmorodrepanis’. He reported to Perkins (t. c., p. 252) that 
on August 12, 1918 (a year before he obtained the type), he saw a bird with light 
coloring around the eye and a short tail, and though he could not distinguish the form 
of the bill, he felt sure it was ‘‘the other.” 

Measurements of a long series of females of Psitiacirostra psittacea are as follows: 
wing, 86-91 mm.; tail, 51-53; bill, 11-15. The type of ‘Dysmorodrepanis’ measures 
as follows: wing, 86 mm.; tail, 51; bill, 14.—James C. Greenway, Jr., Museum of 
Comparative Zoology, Cambridge, Massachusetts. 


Kirtland’s Warbler at Kalamazoo, Michigan.—The Fitz Henry Chapin 
collection of birds was recently given to the University of Michigan Museum of 
Zoology by Mrs. Paul H. Todd of Kalamazoo. Among these specimens I found the 
fifth Michigan specimen of Kirtland’s Warbler (Dendroica kirtlandi). This bird, a 
female, was taken May 15, 1886, at Kalamazoo by Mr. Chapin. He never published 
the.record and Frank M. Chapman did not know of its existence when, in 1898, he 
summarized what was known of this species (Auk, 15: 289-293, 1898; ibid., 16: 81, 
1899). In 1898, Morris Gibbs (Bull. Mich. Ornith. Club, 2: 7, 1898) mentioned that 
Chapin had taken such a specimen, thus adding it to the list of birds known to occur 
in the Kalamazoo region, but Gibbs did not mention the sex of the bird or the date 
of collecting. Nevertheless, in 1904, Norman A. Wood (Bull. Mich. Ornith. Club, 5: 
12, 1904) quoted this record as of 1898 and thereafter W. B. Barrows (Michigan Bird 
Life, 1912: 621) and others quoted Wood and perpetuated the error. C. C. Adams 
(Bull. Mich. Ornith. Club, 5: 18, 1904) gave May 15, 1885, for this record and quoted 
a letter he had from Chapin concerning details. However, Chapin’s original cata- 
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logue entry, apparently made at the time of collecting, is May 15, 1886. The fact 
that this specimen was collected in 1886 rather than 1885 is further confirmed by a 
mention of the bird in the May 15, 1886, entry in Mr. Chapin’s diary.—JossELYN 
Van Tyne, University of Michigan Museum of Zoology, Ann Arbor, Michigan. 


Mourning Warbler nesting in the Chicago region.—With the appearance of 
Mr. O. J. Gromme’s note on the ‘Mourning Warbler nesting in Wisconsin’ in the 
July, 1938, issue of ‘The Auk,’ the writer was prompted to submit a brief mention of 
a breeding record of the Mourning Warbler (Oporornis philadelphia) for the Chicago 
region, reported in detail in the ‘Program of Activities of the Chicago Academy of 
Sciences’ (6: 85-87, 1935). A pair of Mourning Warblers, discovered near LaGrange 
Park, Cook County, Illinois, were observed attending a Cowbird out of the nest on 
June 14, 1935. The male, in full song and often carrying food, was observed re- 
peatedly over periods on June 15, 17, 18, and 20. The record was confirmed by Mr. 
Alfred M. Bailey, who observed the male carrying food and singing on June 18. 
Details of the song are given in the above reference.—FRanxK A. Prrecxa, Lyons, 
Illinois. 


Partial albinism in a Bronzed Grackle.—On May 30, 1938, in the suburbs of 
Oklahoma City, a Bronzed Grackle (Quiscalus quiscula aeneus) with conspicuous 
white tail-feathers was seen and the following day was collected. It was one of a 
large colony of nesting birds. On examination it was found that the three outer tail- 
feathers on each side were normal in appearance and in good condition, but the five 
intermediate ones were white. As nearly as can be determined the missing feather 
is the left-hand one of the central pair. The ends of the shafts of these white feathers 
are broken and the webs abraded, leaving the shaft almost bare in places. The 
specimen was presented to the Museum of Comparative Zoology at Cambridge.— 
J. Witt Harmon, 14532 N. W. 29 St., Oklahoma City, Oklahoma. 


Eastern Evening Grosbeak at Harrisburg, Pennsylvania.—On February 9, 
1939, I found a female Eastern Evening Grosbeak (Hesperiphona vespertina vesper- 
tina) in Wildwood Park here. It was eating maple samaras. This is a rare bird for 
this district. It was seen the next day by John F. Kob, Miss Clara Hershey and 
Mrs. J. C. Burkholder.—Harotp B. Woop, Harrisburg, Pennsylvania. 


On a specimen of Sporophila cnnamomea (Lafresnaye).—While rearranging 
the Fringillidae in the collection of the Academy I discovered a specimen, evidently 
a male, of this interesting and excessively rare species (A. N. 8. P. 10,746). Hellmayr 
states (Birds Amer., part 11: 224, footnote, 1938), that “aside from the type, whose 
present whereabouts are in doubt, the only specimens on record are three males 
obtained by Natterer near Porto do Rio Araguaya, Goyaz, and preserved in the 
Vienna Museum.”’ The type from “‘prope Rio Grande,” probably the Rio Grande 
in the State of Goyaz, Brazil, was in the collection of M. Charles Brelay, Bordeaux. 
It seems possible that the Academy’s specimen, included in the Duc de Rivoli 
(Massena) collection, is either the type or a paratype of this interesting bird, al- 
though unfortunately there are no data accompanying the specimen other than the 
word ‘Brazil.’ The female is unknown.—JameEs Bonn, Academy of Natural Sciences, 
Philadelphia, Pennsylvania. 


Northern Sage Sparrow on the east slope of the Rockies in Colorado.—On 
the morning of March 25, 1939, I saw an unfamiliar sparrow flitting beside the 
Moraine Park road at Rocky Mountain National Park. By checking the characters 
directly with the description in Bailey’s ‘Handbook of the Birds of the Western 
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United States,’ I was able to identify the bird as a Northern Sage Sparrow, Amphi- 
spiza n. nevadensis. Park Naturalist Raymond Gregg drove up beside me a few 
minutes later, and said that he had also seen the bird, and that it was the first record 
of the species for the Park. By an odd chance, four days later this bird was acciden- 
tally caught in an ordinary mouse-trap at about the same spot, at an elevation of 
8,000 feet above sea level. 

There have been a very few sight records of the species on the eastern side of the 
continental divide in Colorado, at Longment, Boulder, Denver, and Littleton; but 
the only recorded specimen taken there was a male collected March 18, 1904, by 
Mr. Dille on his farm in Boulder (Auk, 26: 87, 1909). Therefore, this constitutes the 
second definite record for eastern Colorado, and the first for Rocky Mountain 
National Park. The specimen, a female, is preserved at the Colorado Museum of 
Natural History —Frep Mauiery Pacxarp, National Park Service, Estes Park, 
Colorado. 


Three records from Autauga County, Alabama.—These observations, 
although long delayed, seem worthy of record, since two species are additions to 
the Alabama list. 

European Woopcock, Scolopaz rusticola rusticola—On March 2, 1889, in an old 
field adjoining North Bear Swamp, near Autaugaville, after I had been trying for 
more than a week to kill a woodcock that was ‘belching’ and ‘scaiping’ on the ground, 
then rising and spiralling to a great height, I concealed myself near where one of the 
birds had alighted at twilight on three successive evenings. This time the bird alit 
within ten steps of me and squatted, moving its head nervously. I shot it at once, 
and noted the large head and the barring on the breast, like that of a male Bob-white. 
I had a copy of Wood’s ‘Natural History,’ which contained a picture of the European 
Woodcock, and my bird looked exactly like the picture. At the time, not knowing 
there was more than one kind of woodcock, I supposed I had killed the American 
bird (Philohela minor). Since then, however, I have killed a dozen or more of the 
latter, and the contrast with my 1889 specimen became very prominent in my mind. 
All these had reddish-colored breasts without bars, and were smaller than the first 
one taken. 

BLACK-HEADED GrosBEAK, Hedymeles melanocephalus.—On May 4, 1928, near 
Booth, Alabama, a male of the species in full plumage was watched for some time at 
a distance of forty feet. It alighted singing, faced me squarely for a few seconds, then 
turned its side to me and flew diagonally away, giving me a full view in bright sun- 
shine. Notes made at the time are as follows: a narrow black band extended around 
the chin, taking up possibly one-fourth of the throat; the under parts appeared 
reddish yellow, extending far up on the throat, the line of demarcation sharply 
defined. Turning its side to me, I noted that the bill was like that of the Rose- 
breasted Grosbeak, but its color was a blackish gray. The wings were black, with a 
band of white and a spot or two of white, also. Turning its back to me, I noticed a 
little white about the base of the tail. As it flew away from me I noticed the reddish 
yellow bordering the black head. 

SwALLow-TAILED Kirn, Elanoides forficatus.—Though formerly common, the 
Swallow-tailed Kite has been rare in Alabama for many years. Howell (Birds of 
Alabama, p. 129) recorded several individuals seen in the southern part of the State 
—the last a specimen shot at Hartford, Geneva County, January 26, 1921. I have 
lived in Autauga County for 65 years and in that period I have seen this kite only 
once—in March, 1889. I now wish to record the occurrence of a pair of the birds, 
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apparently nesting, in a patch of swampy woods near the Alabama River, about 
five miles southwest of Prattville. One of the birds was killed on June 8, 1939, by 
a misguided farmer, who, seeing the bird flying high over his house and swooping 
toward the ground, thought his chickens were in danger of being caught.—Lzwis 
S. Goisan, Prativille, Alabama. 


Notes from Wisconsin.—Ho.Lsoge.u’s Gress, Colymbus grisegena holboelli.— 
On the morning of May 19, 1937, Mr. Harold Axtell and Mr. Albert Brand, of 
Cornell University, stopped at Hope Lake, Jefferson County, and discovered a 
Holboell’s Grebe. Later in the day, Prof. Arthur A. Allen, Mr. Brand and I observed 
the bird. It was a male and appeared to be in nearly full breeding plumage. The 
call was heard several times. 

Pipinc Piover, Charadrius melodus.—This species is rare inland from the Great 
Lakes. I took a male April 30, 1938. The bird, associated with other shorebirds, 
was on a dry mud bank in a marsh near Lake Barney, Dane County. 

RICHARDSON’s OwL, Cryptoglaux f. richardsoni.—A mounted specimen of this 
species was observed in a collection at the State Game Farm, Poynette. The bird 
was stated to have been taken in the immediate vicinity and mounted by Mr. Karl W. 
Kahmann of Hayward. A letter received from Mr. Kahmann states that the mount 
was sold to the State Game Farm. ‘The bird was killed on December 26, 1933, is a 
male probably in the first year’s plumage. It was taken near Stone Lake, Washburn 
County, Wisconsin, within a stone’s throw of the Sawyer County line.” This speci- 
men is mentioned by C. T. Black (Auk, 52: 451, 1935), but it seems advisable to 
record its present location in order to avoid future error.—A. W. Scuorcsr, 168 
North Prospect Ave., Madison, Wisconsin. 


Birds that feed on Russian olive.—The enormous number of plants of the 
introduced Russian olive (Elaeagnus angustifolia L.) being used by a number of 
federal and state agencies throughout the Great Plains and adjacent territory in 
shelterbelt plantings for erosion control, and directly in wildlife plantings, makes it 
seem worth while to take stock of the value of this species to wildlife. 

There is one published observation on the use of the Russian olive by birds. 
This record is for the Bohemian Waxwing (Stephens, T. C., Proc. Iowa Acad. Sci., 
24: 245-248, 1917). For additional records I am indebted to Verne E. Davison, 
Adrian C. Fox, and Hal Miller of the U. S. Soil Conservation Service, Logan Bennett 
and Tom Murray of the U. S. Bureau of Biological Survey, and Neil W. Hosley, 
formerly of Harvard Forest, Petersham, Massachusetts. These men have made the 
observations credited to them below over a period of a few years in the States in- 
dicated, and have either orally or by letter communicated them to the undersigned 
who has been collecting such records for several years. The Section of Food Habits 
of the Biological Survey has also supplied two of the records. 

Some of the following records lack exact dates, but all are otherwise accurate 
observations: 

EASTERN Rosin, Bennett, Ames, Iowa, 1937. 

WEsTERN Rosin, Miller, Pullman, Washington, fall 1937. 

RING-NECKED PHEASANT, Davison, 1937 (stomach analysis showing 6.2 per cenit 
of February food of sixteen birds in Beadle Co., N. D., to be Russian olive fruits); 
Miller, Pullman, Washington, 1937; Biological Survey files. 

SHARP-TAILED Grouse, Hosley, unpublished report, 1935; Biological Survey files. 

CrepaR WaxwInaG, Fox, Park River, North Dakota, May 27, 1937. 

HUNGARIAN ParTRIDGE, Murray, Boise, Idaho, 1937; Miller, Pullman, Washing- 
ton, 1937. 
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Bos-warits, Murray, 1937. 

Western Eventnec Grosseak, Van Dersal, Lewiston, Idaho, October 13, 1937; 
Miller, Pullman, Washington, 1937. 

VALLEY Quai, Murray, 1937. 

In addition to these records wherein identification of both bird and plant have 
been made, Hosley’s unpublished report lists “songbirds” as feeding upon the 
drupes. Also Leopold has written that grosbeaks use them; and both Hal Miller 
and Tom Murray have spoken of their use by finches of some kind. Hal Miller has 
also seen waxwings feeding on them. 

The author has been collecting material of this sort for some time in an endeavor 
to accumulate records to assist in selecting vegetation of greatest possible value to 
wildlife for use in erosion-control plantings. Additional records of the same or 
different birds, or mammals, will be welecomed.—WiLu1am R. Van Dersat, U. S. 
Soil Conservation Service, Washington, D. C. 
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RECENT LITERATURE 


‘The Handbook of British Birds,’ Vol. 3.—The third volume! of this splendid 
work follows promptly on the issue of the second (previously noticed in “The Auk’). 
It comprises the British Faleconiformes, Ciconiiformes and Anseriformes, of which at 
least the first and the last are groups of especial interest to sportsmen and ornitholo- 
gists alike. In all, some ninety forms are included as entitled to unquestioned place 
on the British list, and of these thirty-seven or less than half are species confined to 
the Old World, while no less than forty-four are represented in North America either 
by the same forms or by closely related races. The remaining nine are North Ameri- 
can species that occur as stragglers in the British Isles. 

As in the two preceding volumes, the technical characters are given for the different 
orders, families and genera, while the subject matter following under each species is 
compactly arranged under the heads of habitat, field-characters and general habits, 
voice, display and posturing, breeding, food, distribution in British Isles, and abroad; 
then follows a precise and detailed description of the various plumages with emphasis 
on critical points, concluded by a paragraph on characters and allied forms. In 
presenting these accounts the authors have drawn freely on published sources cover- 
ing the habits and distribution in both Europe and America, so as to give as nearly as 
possible a complete outline of the biology and characters of each species. 

The well-executed plates in color form a special feature since not only is the series 
of smaller figures (four pictures to a plate) continued, but all the British species of 
geese are shown in color (two pictures to a plate) from paintings specially prepared 
for this work by Peter Scott, with an additional double plate in black and white by 
J. C. Harrison, showing the male and female of nineteen species of ducks in flight to 
illustrate their field marks. Another unique feature consists in four plates from 
photographs showing samples of typical down feathers from nests of geese and ducks, 
as an aid in the identification of nests. Other plates and numerous text-figures 
illustrate various details of distinction between allied forms. Separate indexes are 
given for English and Latin names. 

A new point in nomenclature is that the Pink-footed Goose, which breeds in East 
Greenland, is now made a subspecies, Anser fabalis brachyrhynchus, of the Bean 
Goose. The Osprey is placed in a family by itself, after critical discussion of its 
peculiar characters. Further, in a note following the Introduction, it is shown that 
Martula, used in the second volume for the House Martin, must after all be consid- 
ered a synonym of Riparia, and give place to Delichon. 

In no other single volume is such a wealth of authentic and up to date information 
to be found concerning the habits and characters of the species treated. It should 
prove a standard work for frequent consultation by ornithologists on both sides of the 
Atlantic.—G. M. ALLEN. 

Lockley’s ‘I Know an Island.’—What is it about an island that so strongly 
appeals to those of our race? Is it perhaps a desire for a bit of solitude where birds 
are more than people? Or may it be that the limits of the known world become 
reduced to a size that we can compass, ‘since our hearts are small’? In this attractive 
volume’ the author has given us a vivid glimpse of some of the islands of the Welsh 





1 The Handbook | of | British Birds | Vol. III (Hawks to Ducks). By H. F. Witherby, 
Rev. F. C. R. Jourdain, Norman F. Ticehurst and Bernard W. Tucker. 8vo, x + 387 pp., 
39 pls., 46 text-figs., 7 maps, June 1939; H. F. & G. Witherby Ltd., 326 High Holborn, London 
W.C.1. Price 25 shillings. 

2 Lockley, R. M. I Know an Island. 8vo, 300 pp., illustr., map, 1939; D. Appleton- 
Century Co., New York and London. $3.00. 
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and Irish coasts, takes us on a visit to Heligoland, and leads us still farther on to the 
Orkneys, the Shetlands, the Faeroes, and even to the Westmann Islands off the 
south of Iceland. Inspired by a love for the rugged beauty of these outlying rocks 
and especially for their multitudes of seabirds, he selected the island of Skokholm off 
the coast of Wales as an abiding place where, surrounded by these wild inhabitants, 
he might form their closer acquaintance and gradually extend his journeys to neigh- 
boring havens. As an ornithologist the author is already well known for his work at 
Skokholm, where in 1934 he and his wife were hosts to the International Ornithologi- 
cal Congress. In this book, however, the emphasis is more on the general aspects of 
life on the contrasting islands, their individuality, their few and sturdy inhabitants, 
the swarming rabbits, the myriads of puffins, gulls, and shearwaters, the fishing and 
the seals. Yet there is much of incidental value on the birds. It appears that the 
Black-backed Gulls regularly attack and devour such large birds as puffins. The 
gannetry on the neighboring Grassholm is described. On some of the isles, the Manx 
Shearwaters compete with the rabbits for nesting burrows. On the island of North 
Ronaldshay the local small breed of sheep prefer seaweed to clover and the lambs 
when first born in May are often carried off alive by the Black-backed Gulls. Ful- 
mars are developing interesting relations with their competitors and in the Faeroes 
have so increased of late years that they have driven out from some of the nesting 
cliffs the more edible and therefore more valuable guillemots and razorbills. For 
the islanders, who depend much on the seabirds for food, reckon the Fulmar as not 
worth eating except under necessity, for its flesh is as dry and tasteless as paper. 

Here is a sympathetic and entertainingly told account of these islands that to 
most of us are merely names, yet teem with life and breed a race of simple, hardy 
people who prefer to live in freedom and wrest a bare existence from the sea and the 
land. The many illustrations enhance the description and give one a new interest in 
these isles of the North Atlantic. The lack of an index, however, at times makes it 
difficult for the reader to find the many interesting notes on birds that occur in the 
accounts of the various localities.—-G. M. ALLEN. 

Robinson and Chasen’s ‘Birds of the Malay Peninsula.’—The fourth 
volume of this series, begun in 1927 by the late H. C. Robinson, now appears under 
the authorship of his collaborator, Mr. Chasen, and fully sustains the excellence of 
the three previous volumes of the series. It was Robinson’s plan to prepare a bird 
manual for the use of amateurs in Malaya, rather than for museum workers abroad, 
in the hope of arousing a greater interest in birds throughout that country. To this 
en‘ he projected five volumes, each of which should cover the birds of a particular 
type of country so that a resident in a given area might more easily become ac- 
quainted with the avifauna of his special neighborhood. The first volume, issued in 
1927, therefore treated of ‘The Common Birds’; the second (1928) included ‘The 
Birds of the Hill Stations’; the third (1936) treated of ‘Sporting Birds, Birds of the 
Shore and Estuaries’; while the fourth' here noticed covers ‘Birds of the Low- 
country Jungle and Scrub.’ The author, whose experience in charge of the splendid 
bird collection at the Raffles Museum, has given him unrivalled opportunities for 
studying and collecting Malayan birds, has carried on the work in accord with 
Robinson’s original plan, and while admitting that this method of treatment is open 





1 Chasen, Frederick N. The Birds| of the | Malay Peninsula | a general account of the 
birds | inhabiting the region from the | Isthmus of Kra to Singapore with | the adjacent 
islands | Volume IV: The birds of the low-country | jungle and scrub | (with a notice of all 
species occurring in the lowlands) | large 8vo, xxvi + 487 pp., 25 col. pls., map, May 1939; 
H., F. & G. Witherby Ltd., 326 High Holborn, London W. C. 1. Price 35 shillings. 
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to some criticism and may involve occasional repetition or the inclusion of the same 
species in different volumes, nevertheless is convinced that the original choice has 
proved a practical one, for as a result of the interest aroused locally by the first 
volume, more has been added to the knowledge of life histories in the succeeding 
decade than in the previous fifty years. 

The opening chapter is an abridged account of the geography of the Malay penin- 
sula based on that by Robinson in the first volume, and is accompanied by a useful 
map. The following 419 pages take up in systematic sequence the jungle birds, 
which except for a finfoot and a grebe, birds of prey and hornbills, comprise a host 
of smaller species, barbets, broadbills, pittas, cuckoo-shrikes, bulbuls, babblers, 
thrushes, white-eyes and many others. The special method of treatment brings 
vividly before one the wealth and variety of birds of the denser growth in the eastern 
tropics, some of dull, others of strikingly brilliant and variegated plumage, making 
this in many ways the most interesting of the four volumes. For each species the 
author provides, in addition to the Latin name, a formal English one, a helpful 
feature for the amateur as well as the professional naturalist. A diagnosis and a 
description of plumage then follow, with a brief statement of range in the region and 
outside of it, and finally a short paragraph on nesting and one on characteristic 
habits. Keys are provided with each of the major groups, while in an appendix are 
a key and summary descriptions of the waterbirds included in the preceding volume. 
The twenty-five beautiful colored plates by Grénvold depict nearly twice that num- 
ber of species and add greatly to one’s appreciation of the variety and significance of 
color in birds of this habitat. 

Among many interesting notes are occasional longer digressions, such as those on 
the plumage changes of sunbirds, some of which, the author points out, show in the 
male a post-nuptial dress like that of the female, to be followed in ‘spring’ by a 
complete molt to the characteristic brilliant breeding dress. There are also some 
valuable comparative notes on the relation of the feeding habits of these nectar- 
sippers to the types of flowers on which they feed. 

These splendid volumes should prove a useful and stimulating preliminary to a 
series of later volumes planned to deal more especially with the life histories of the 
birds of Malaya, and will prove helpful to a far wider circle of ornithologists than 
those for whom they were specially written.—G. M. ALLEN. 

Taverner’s ‘Birds of Canada’ has been prepared with the object of providing 
in a single volume! a handbook covering the entire avifauna of Canada for the 
purpose of stimulating an interest both aesthetic and practical in the study of 
Canadian birds. The author’s own familiarity with northern birds insures a thorough 
treatment and his wide experience in the field has given him an appreciation of the 
sort of facts that the less expert will find helpful. The introductory chapter explains 
the scope and method of the book, with sections on classification and geographic 
distribution, migration and protection. Following a chapter giving a list of important 
reference books and of papers covering special regions, is an illustrated key to the 
obvious characters whereby any Canadian bird may be identified. A strictly dicho- 
tomous key might have been easier to follow, with alternative choices. For example, 
under birds with ‘Feet fully webbed; A, toes four,” we find as further subdivisions, 
‘a, tarsus flattened” leading to loons, while under the alternatives ‘“‘b” and “‘c,”’ 
nothing further is said of the tarsus, but “‘b” gives characters of wing and tail, 





1 Taverner, P. A. Birds of Canada, 8vo, 445 pp., 173 plates in color, 488 black and white 
illustrations, 1938; Musson Book Co., Toronto, Canada; and David McKay Co., 604 South 
Washington Square, Philadelphia, Pennsylvania. $4.00. 
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while ‘‘c” is concerned with the webbing of the feet. However, a little familiarity 
with the method will doubtless remove such difficulties. Under each of the species, 
taken up in the A. O. U. ‘Check-list’ order, are given the official vernacular name, 
followed by other names if any, then the name used by French-speaking people, the 
Latin name, then the distinctive characters, field marks, nesting and distribution in 
small type, with a brief account of the economic status or characteristic habits in 
larger print. It is thus a guide and handbook rather than an exhaustive treatise, 
yet contains a vast amount of useful information packed into small compass. 

In the treatment of wide-ranging species with local representative forms, the 
author adopts the logical point of view that too great emphasis upon subspecific 
distinctions tends to obscure broader relationships of value. Thus in writing of the 
Raven or the Magpie, the range is given so as to include the distribution in both old 
and new worlds, followed by a special paragraph mentioning the subspecies and 
defining their general areas. Migration dates might have been useful, but the subject 
is dismissed in two pages of the introduction. Nevertheless in a book of this type 
one might have expected to find in the case of the more-northern breeders some 
indication of the times of their coming and going, but evidently this was outside the 
scope attempted. The many colored plates by Allan Brooks and F. C. Hennessey 
illustrate a large percentage of the birds treated, but especially helpful are the 
abundant texi-figures in black and white, the work of the author himself, which 
show minor distinctive points and provide an unusually valuable aid for field identi- 
fication. In addition to an exhaustive index of English and Latin names, there is a 
special index to the French vernacular names, and one to the A. O. U. numbers. 
The book is thus far more than a mere combination of the author’s previous two 
works, covering respectively the birds of eastern and western Canada, but a 
thorough and well-illustrated guide to the identification in field and laboratory, of 
all the Canadian species, with helpful indications of other points of major interest in 
their study. It might conceivably form an introductory volume to a future one in 
which the northern birds would be treated from a life-history point of view.— 
G. M. ALLEN. 

Lincoln’s ‘Migration of American Birds,’ the latest addition to Doubleday’s 
well-known ‘Nature Library,’ is a welcome contribution! to the abundant literature 
on this subject, providing not only a well-written summary of the general aspects of 
bird migration, but more important still, a large amount of new matter derived from 
the author’s own investigations in the field and his study of the voluminous migration 
data now accumulated in the files of the United States Bureau of Biological Survey, 
particularly those resulting from extensive banding operations in the last decade or 
more. 

Opening chapters sketch again a brief history of the older beliefs and theories of 
migration and the development of our knowledge on the subject. The causes of 
migration are still, the author points out, largely unsolved, but at least some of its 
advantages are obvious, while the fact that nearly every species performs its journeys 
in a special way, indicates that these causes are likely to have been multiple and have 
developed responses to the particular needs of each. Food or its lack seems one of 
the most likely reasons for changes of location by populations of birds yet many 
species start forth while food is still abundant. There is thus some stimulus requisite 
for the individual bird in order to make it start on its migration. The nature of this 





1 Lincoln, Frederick C. The Migration of | American Birds. 8vo, xii + 189 pp., 12 
colored plates, 22 text illustrations, 1939: Doubleday, Doran and Co., New York City. 
Price $4.00. 
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stimulus is regarded as probably physiological, due in spring to gonadal development; 
but what of the autumnal urge? No reference is made to the many experiments of 
European ornithologists as to the latter nor is the recent important paper of Bald- 
win and Kendeigh mentioned in which the suggestion is made that there may be a 
relation between the weight of a bird and an optimum temperature at different 
times of year inducing change of location. The suggestion that migration may have 
been brought about originally by the climate of the Ice Age does not, as the author 
hints, seem to carry the matter far enough into the past. We are still therefore 
forced to admit that ‘‘all theories thus far advanced to account for the origin of the 
migratory habit are subject to unanswered criticisms.” 

Succeeding chapters admirably sum up the method of migration, its times and its 
dangers, with illustrations drawn from data on North American species. The all 
too brief chapter on pelagic migration exposes our inadequate knowledge of the 
subject, but nevertheless might have provided a better account of what is known of 
the causes determining the distribution and movements of American seabirds. 
In considering “vagrant migration,” those irregular mass movements of such birds 
as Snowy Owls, or crossbills, no clear distinction is made between what Heape 
terms ‘emigration’ as in the case of the owls, and ‘nomadism’ as illustrated by the 
crossbills, but these are finer points. The chapter on bird banding tells of this 
newer method of studying movements of individual birds and is largely devoted to 
the statement of cases of interesting recoveries drawn from a large variety of species. 
One might have wished for a fuller account of the important facts now brought 
out by the study of banding returns, but perhaps the time is not yet ripe for their 
presentation. The final chapters are devoted to a study of ‘flyways’ as the principal 
migration routes are now to be called, with interesting suggestion as to the method of 
their development. 

Twelve full-page colored plates brighten up the volume, and are reproduced from 
the familiar Fuertes paintings for Eaton’s ‘Birds of New York.’ More important as 
an aid in visualizing the vast extent of migratory movements are the twenty-two 
full-page maps on which routes and seasonal-distribution areas are plotted. 

As a clear and readable presentation of the main important facts in the migration 
of North American birds, this book forms a notable addition to the list of works on 
natural history now available for the ‘general reader’.—G. M. ALLEN. 

Bent’s ‘Life histories of North American Woodpeckers’ forms the twelfth 
volume! of this series of bulletins, begun twenty years ago. It treats of sixty-four 
species and subspecies, giving as in previous parts, a condensed account of the habits, 
distribution, nesting dates and egg measurements as well as a description of plumages 
and other facts of interest. A wide search through literature for important notes is 
supplemented by the personal observations of many collaborators, and the aid of the 
U. S. Biological Survey’s immense files of data is acknowledged. While Mr. Bent 
has borne the main part of the work in preparation of these life histories, a few are 
contributed by others: that on the Ivory-billed Woodpecker by Arthur A. Allen, 
those on the Northern Downy Woodpecker and Yellow-bellied Sapsucker by Dr. 
W. M. Tyler, that on the Red-cockaded Woodpecker by Eugene E. Murphy, that 
on the Northern Pileated Woodpecker by B. H. Christy. 

The woodpeckers form a remarkable group of birds, specialized for their peculiar 
mode of life to a degree that is reflected strongly in the many external traits, such as 





1 Bent, Arthur Cleveland. Life histories of North American Woodpeckers. Order Pici- 
formes. Bull. U. 8S. Nat. Mus., no. 174, viii + 334 pp., 39 pls., 1939. Superintendent of 
Documents, Washington, D. C., price 50 cents. 
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bill structure, foot structure, tail feathers, gait, that characterize these birds. They 
have become adapted to strange ways of living and of feeding, some have turned 
anteaters, some seek fruits, others again may show cannibalistic traits, others 
make storehouses for nuts. In North America, north of Mexico there are, however, 
only ten genera with twenty-two species, of which some are widespread and become 
diversified into numerous subspecies, while others are represented by only a single 
form. One, the Guadeloupe Woodpecker, an island form, is now extinct, due to the 
restriction of its range and changes incident to human occupation. In reading 
through these well-written summaries of our present knowledge of American wood- 
peckers, one has the impression that there is still much to be learned concerning 
their more intimate habits. For example, the European ornithologists find that the 
male woodpecker of some species usually takes over nest duty at night, and there 
are individual differences in different pairs in the amount of parental care, of which 
apparently little or nothing seems to have been noticed by American observers. 
The extraordinary habit of making a roosting burrow for the winter in the case of 
some species should be further investigated. Evolution of the food-storing habit 
needs additional study. In this useful summary of Mr. Bent’s, the reader will find 
much to stimulate interest and suggest the needs of more searching observation. 
Thirty-nine plates of half-tones reproduce some remarkable photographs of these 
birds, their nests and their haunts. The volume is well indexed and is accompanied 
by an extensive bibliography. It is a satisfaction to know that this series of bulletins 
is continuing steadily.—G. M. ALLEN. 

Cottam, Martin and Uhler on duck foods.—Two recent bulletins' of the 
U. 8. Biological Survey provide timely and important information concerning the 
food requirements of North American ducks based on the careful analysis of stomach 
contents from several thousands of ducks taken at representative points. Ducks 
are of high esthetic, recreational and economic importance, both directly through 
their habits and appearance and indirectly through the commercial value of the 
sporting goods and local trade which sportsmen bring. With the alarming decrease 
in the duck populations of the continent in recent years, it becomes a matter of 
concern to attempt to build up the stock to something like a former level in order 
that these interests may be maintained. 

In the first of the bulletins, the food habits of the diving ducks are considered. 
Of these, the Redhead, Canvas-back, Ring-necked, Scaup, Ruddy and Masked 
Ducks are predominantly plant feeders, while the Golden-eyes, Bufflehead, Old- 
squaw, Eider Ducks and Scoters are mainly animal feeders. The second of the 
bulletins makes further summary of some eight thousand analyses of stomach 
contents, from eleven species of shoal-water ducks and seven of diving ducks. The 
method of presentation is unusually clear. The United States and Canada are 
divided into eight major regions: eastern and western Canada, the Atlantic and the 
Pacific coasts, eastern and western United States, the lower Mississippi Valley and 
the Gulf coast. For each of these are listed in tabular form the principal food plants 
used by ducks in the order of their abundance in stomach contents, with Latin and 
English names, numerical representation, and volumetric percentages shown both 
by figures and by black lines in proper proportion; in addition a small map is given 
with each table to show the region to which it pertains. In the second part of the 





1 Cottam, Clarence. Food habits of North American diving ducks. Techn. Bull., U. 8. 
Dept. Agric., no. 643, 140 pp., 10 pls., April 1939. Price 30 cents. 

Martin, A. C., and Uhler, F. M. Food of game ducks in the United States and Canada. 
Techn, Bull., U. 8S. Dept. Agric., no. 634, 157 pp., 153 pls., March 1939. Price 40 cents. 
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paper, the food plants are taken up separately according to species, with brief 
paragraphs on food value, parts eaten, means of identification, and propagation, 
together with a small map giving the geographic range of each. Animal foods are 
briefly covered in less detail. A third section deals specially with methods of man- 
agement and propagation of food plants, and physical factors detrimental or favor- 
able to their growth. The greater part of the second bulletin is given over to a 
series of 152 half-tone plates reproducing photographs of the chief animals and plants 
mentioned. The two bulletins together present in condensed form an immense 
amount of information previously scattered in literature or not available in printed 
form, and should be of the greatest value not only to the ornithologist requiring to 
know what ducks feed upon, but also to the conservationist or owner of private 
preserves, who must have a knowledge of food requirements in order to attract or 
maintain duck populations on breeding or resting areas. In addition to the many 
plates in black and white, there are excellent colored plates of the inland diving 
ducks and the sea ducks by Allan Brooks in the first bulletin, and a colored frontis- 
piece of the Pintail by Kalmbach in the second. Obtainable from the Superintendent 
of Documents, Washington, for a very nominal sum, these valuable papers cannot 
fail to prove of great interest and value.—G. M. ALLEN. 

Pettingill’s ‘Laboratory and Field Manual of Ornithology.’—Designed as a 
laboratory notebook for an introductory college course in ornithology, this' forms a 
convenient guide as well to the gross anatomy of birds and to the identification of 
families. It is printed in clear multigraph style on typewriter-size sheets, hinged 
with spiral binding wire at the back, to lie open flat at any point. The foreword 
states as the general aim of the course outlined: (1) the intensive study of birds as a 
highly specialized vertebrate type; (2) to provide a basic knowledge with which to 
pursue advanced work in ornithology; and (3) to promote a keener appreciation of a 
delightful and enjoyable element of the living world. 

The guide lists the requisite material to be provided by the teacher of such a course 
and offers directions for the student tofollow. The external anatomy of a pigeon or an 
English Sparrow is then taken up in topical sequence and the various parts named, 
even to such obvious features as ‘‘the horizontal fissure called the mouth.” Outline 
drawings to be labelled by the student accompany the text; or blanks, to be filled in 
with drawings, serve to impress such matters on the mind. The internal anatomy is 
treated in similar style with directions as to what should be looked for, compared or 
drawn, so that the entire gross structure is covered. Pages for drawings of bills and 
other characters are followed by a classificatory list of important orders and families 
with a key to the orders found in the United States and Canada. The student is 
expected to work out the major characters of 150 representative birds supplied as 
laboratory skins. Distribution and migration routes are discussed and there are 
maps to be filled in by the student. Part II, Field Studies, provides directions for 
the identification and record of habits of various birds seen in the field while the 
final pages give a useful bibliography of accessible works of reference. 

Any student who has thoroughly mastered the subject matter and field work 
indicated should derive therefrom a good outline knowledge of the general structure 
of birds. The manual will prove suggestive and useful to all teachers and students 
in this field as a concise set of directions and guide to observation.—G. M. ALLEN. 





1 Pettingill, Olin Sewall, Jr. A laboratory and field manual of ornithology. 127 pp. 
(typewriter size), Burgess Publ. Co., 426 South 6th St., Minneapolis, Minnesota. $1.70. 
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PERIODICAL LITERATURE 


ALLEN, Rosert P. Bird study in the world of to-morrow. Bull. Mass. Audubon 
Soc., 23: 4-6, 1 fig., June 1939.—Large-scale study of Herring Gulls by banding. 

Auun, A. E. Extension of the breeding range of the Indigo Bunting in Ontario. 
Canadian Field-Nat., 53: 58, Apl. 1939. 

Battzy, Guy A. Where do birds roost? Univ. State of New York, Bull. to Schools, 
25: 118-119, Mar. 15, 1939. 

BaNNERMAN, D. A. Migration in the Mediterranean. Bull. British Ornith. Club, 
69: 124-127, June 17, 1939. 

Barrets, Jr., M. Enkele opmerkingen naar aanleidung van A. Hoogerwerf en 
Jhr. Mr. G. F. H. W. Rengers Hora Siccama: “De Avifauna van Batavia en 
Omstreken.” Ardea, 28: 6-27, May 1939.—Notes and additions to the list of 
Batavian birds. 

Bates, Curtis E. Three weeks with hummingbirds. Univ. State of New York, 
Bull. to Schools, 26: 122-123, 2 figs., Mar. 15, 1939. 

BavERNFEIND, J. C., AND Norris, L. C. The antidermatosis vitamin required for 
reproduction in the Domestic Fowl. Science, 89: 416-417, May 5, 1939.—By 
heating the cereal and liver extract portion of food thereby destroying this vitamin, 
egg production was unaffected but eggs did not hatch. 

Breese, Witu1am. The Blue Jay cached the nut. Science, 89: 366, Apl. 21, 1939.— 
Blue Jays digs up and caches nuts buried by gray squirrels. 

Benson, C. W. A new lark from Nyasaland. Bull. British Ornith. Club, 59: 85-86, 
Apr. 21, 1939.—Mirafra africana nyikae. 

Benson, C. W. A new race of Forest Warbler from Nyasaland. Bull. British 
Ornith. Club, 69: 108-113, May 15, 1939.—Bradypterus usambarae granti. 

Bent, A. C. The Osprey in Massachusetts. Bull. Mass. Audubon Soc., 23: 1-4, 
2 figs., June 1939.—Nesting area and other notes. 

Beroman, Goran. Untersuchungen iiber die Nistvogelfauna in einem Scharenge- 
biet westlich von Helsingfors. Acta Zool. Fennica, 23: 1-134, 1939.—Bird life on 
a Finnish bird reserve. 

Berostrom, E. Atexanper. The Waltham Night Heron rookery. Bull. Mass. 
Audubon Soc., 23: 9-10, fig., Apl. 1939. 


. Brsruioz, J. A new genus and species of tanager from central Brazil. Bull. British 


Ornith. Club, 59: 102-103, May 15, 1939.—Rhynchothraupis mesoleuca, from 
Matto Grosso, with a bill more icterine than tanagrine. 

Buiake, Cuarites H. The flight of hummingbirds. New England Naturalist, 
Boston, no. 3, pp. 1-5, 8 figs., June 1939.—Study of Professor Edgerton’s high- 
speed photographs. 

Buaszyk, Paut. Zum Herbstzug des Goldregenpfeifers (Charadrius apricarius) und 
Mornellregenpfeifers (Charadrius morinellus) in der éstlichen Kurmark und den 
nérdlichen Kreisen der Grenzmark. Ornith. Monatsber., 47: 71-73, June 28, 1939. 

BopEenstTgein, AtBert J. Old time collectors. Odlogist, 56: 26-31, Mar. 1939. 

Bonn, James. Notes on birds from the West Indies and other Caribbean islands. 
Notulae Naturae, Acad. Nat. Sci. Philadelphia, no. 13, 6 pp., June 15, 1939. 

Bonn, JAMES, AND DB ScCHAUENSEER, Rupotpue M. Descriptions of new birds from 
Bolivia. Part I.—Oscines. Notulae Naturae, Acad. Nat. Sci. Philadelphia, no. 
12, 5 pp., fig., June 15, 1912. 

Bonp, Ricnuarp M. Observations on raptorial birds in the lava beds-Tule Lake 
region of northern California. Condor, 41: 54-61, Mar. 15, 1939. 
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BonELLI, Giuseppe. Precisazione delle migrazioni e nuova interpretazione dei 
passi. La respirazione impulso migratorio? Rivista Ital. di Ornit., (2) 9: 178- 
197, 1939.—Suggests need for optimum respiration conditions as a cause for 
migration. 

Boots, Ernest 8S. Zonal distribution of birds in the Blue Mountain district. 
The Murrelet, 20: 14-16, Apl. 30, 1939.—In Washington. 

Brotey, Myrtie J. A day with Marsh Hawks. Nature Notes, Peoria, Ill., 6: 
128-131, fig., June 1939.— Nesting. 

Brooks, ALLAN. Migrations of the skua family. Ibis, (14) 3: 324-328, Apl. 1939.— 
On the British Columbian coast and elsewhere; Chilean Skua recorded off Santa 
Cruz, California. Plumage notes. 

Brouwer, G. A., AND TinBeRGEN, L. De verspreidung der kleine zwanen, Cygnus 
b. bewickii Yarr., in de Zuiderzee, voor en na de verzoeting. Limosa, 12: 1-18, 
Mar. 1939.—Showing increase of this swan in the Zuiderzee after its freshening 
through shutting out sea. 

Brown, R. H. Notes on the Lapwing and Curlew breeding populations of a Cum- 
berland farm. British Birds, 33: 12-15, June 1, 1939. 

Bruns, M. F. Mérzer. Waarnemingen op het lichtschip “Terschellingerbank”’ 
in October 1937. Ardea, 28: 27-38, May 1939.—Migration notes from a Dutch 
lightship. 

Bue.., Berroa G. Ornithology through a window. Jack-pine Warbler, 17: 27-33, 
Apl. 1939.—Cardinal nesting in Michigan. 

Buisman, H. H., anp VAN Oorpt, G. J. Verslag van de Eenden-, Zwanen- en 
Ganzen-enquete. Ardea, 28: 38-47, May 1939.—Migrations of Anatidae in 
Holland. 

CuawortH-Musters, J. L. Some notes on the birds of the High Atlas of Morocco. 
Ibis, (14) 3: 269-281, Apl. 1939. 

Cuitty, Dennis, AND Etton, CHARLES. Canadian Arctic wild life enquiry, 1935-36. 
Journ. Anim. Ecology, 6: 368-385, Nov. 1937.—Including data on Snowy Owl. 

Curisto.eit, E. Zur Brutbiologie des Kranichs. Beitr. z. Fortpflanzungsbiol. d. 
Vogel, 15: 119-124, May 1939. 

Co.Lsurn, Cuarites G. Cooper’s Hawks at Shirley [Mass.]. Bull. Mass. Audubon 
Soc., 23: 4-5, Apl. 1939. 

CoLpwELL, Crrit. The feeding habits of American Mergansers. Canadian Field- 
Nat., 53: 55, Apl. 1939. 

CoLeMaNn, Epitx. Notes on the increase of the Blackbird. Emu, 38: 515-521, pl. 
73, Apl. 1, 1939.—The introduced European Blackbird is now becoming a menace 
in South Australia. 

Co.ienetTe, C. L. Wild life in Richmond Park, Surrey. Bull. British Ornith. 
Club, 59: 120-122, June 17, 1939. 

Conpvon, H. T. Birds and bushfires. South Australian Ornithologist, 16: 28, Apl. 1, 
1939.—In a thick smoke haze a number of hawks of four species landed in a ship’s 
rigging off South Australia. 

Concreve, W. M. Some impressions of the Danube Delta, 1938. Oologisis’ 
Record, 19: 2-7, Mar. 1939.—Breeding species. 

CRANDALL, Lez 8S. Notes on plumage changes in the Quetzal. Zoologia, N. Y. 
Zool. Soc., 24: 61-63, 1 pl., Apl. 27, 1939. 

Cusine, Joun E., Jn. The relation of some observations upon predation to theories 
of protective coloration. Condor, 41: 100-111, May 15, 1939. 

Davis, Goprrey. On Indian Grey and Black Partridges (Francolinus pondicerianus 
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and Francolinus francolinus). Avic. Mag., (5) 4: 148-151, May 1939.—As aviary 
birds. 

Deienan, H.G. Two new races of birds from the Indo-Chinese sub-region. Journ. 
Washington Acad. Sci., 29: 177, Apl. 15, 1939.—Cyanops incognita euroa and 
Napothera crispifrons calciola. 

Dexacovr, J. The first nesting in captivity of the Australian Sheld-duck (Casarca 
tadornoides). Avic. Mag., (5) 4: 159-160, May 1939. 

Dexacovur, J., AnD Greenway, J. C. Seven new races from Indo-China. Bull. 
British Ornith. Club, 59: 130-134, June 17, 1939.—New forms are: Stachyris 
striolata helenae, Brachypteryx leucophrys langbianensis, Zoothera monticola atrata, 
Muscicapula sapphira laotiana, Garrular moniliger schauenseei, Aethopyga ezrai 
blanci, Sitta solangiae fortior. 

Demanpt, C. Brutbiologische Beobachtungen an einem Felsenhorst der Wander- 
falken. Beitr. 2. Fortpflanzungsbiol. d. Végel, 16: 89-101, May 1939.—Breeding 
habits of the Peregrine Falcon. 

DementiEv, G. On the palaearctic forms of the Grey Plover (Squatarola squatarola 
(L.)). Ibis, (14) 3: 352-354, Apl. 1939.—Wing length of birds from Arctic America 
is smaller than in those from Old World. 

De Vrizs, —. Oologische en nidologische mededeelingen, 1938, 2. Limosa, 11: 
134-140, Dec. 1938. 

Dopesz, Ernest 8. The Ipswich River trips. Bull. Essex Co. Ornith. Club, nos. 
19-20: 25-46, Dec. 1938. 

Drum, MarGarer. Territorial studies of the Eastern Goldfinch. Wilson Bull., 61: 
69-77, June 1939.—A common feeding area distant from the nest site, and choice 
of territory two weeks or more before nesting begins are characteristic. 

Dyer, Ernest I. More observations on the nesting of the Allen Hummingbird. 
Condor, 41: 62-67, Mar. 15, 1939. 

Epson, J. M. Development of young Tree Swallows. The Murrelet, 20: 11-13, 
Apl. 30, 1939. 

Epson, J. M. Bird notes from northwestern Washington. The Murrelet, 20: 22, 
Apl. 30, 1939. 

Emiuio, 8. G. Fifteen Christmas censuses in Danvers [Mass.]. Bull. Essex Co. 
Ornith. Club, nos. 19-20: 47-50, Dec. 1938. 

Emmuo, 8. G. Experiences with Northern Shrikes. Bull. Essex Co. Ornith. Club, 
nos. 19-20: 58-60, Dec. 1938. 

Emmi0, 8. G. Annotated list of birds observed in 1937 [in Essex Co., Mass.]. Bull. 
Essex Co. Ornith. Club, nos. 19-20: 64-82, Dec. 1938; Annotated list of birds 
observed in 1938, ibid., 83-103, Dec. 1938. 

Emiuio, 8. G. Additions and corrections to ‘A list of the birds of Essex County’. 
Bull. Essex Co. Ornith. Club, nos. 19-20: 104-116, Dec. 1938. 

Eyxman, C. De groote moerasstern, Chlidonias hybrida (Pallas) in Nederland. 
Limosa, 11: 81-86, 2 figs., Dec. 1938. 

Far.ey, Franx L. Further notes on the bird-life of Churchill, Manitoba. Canadian 
Field-Nat., 53: 56-58, Apl. 1939. 

Fiemine, C. A. Birds of the Chatham Islands. Emu, 38: 492-509, pls. 67-72, Apl. 
1, 1939.—With excellent photographs of several species. 

Franke, Hans. On the nest-building of the Penduline Titmouse. Photographie 
und Forschung, 2: 233-241, 10 text-figs., Jan. 1939.—Showing successive stages in 
the construction. 

Garrison, Davin L. The [Frank W. Benson] exhibit. Bull. Essex Co. Ornith. 
Club, nos. 19-20: 22-24, Dec. 1938. 
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Geist, Orro WixutiaM. Sea birds found far inland in Alaska. Condor, 41: 68-70, 
Mar. 15, 1939. 

Gitpert, P. A. Ornithological notes. Emu, 38: 512-515, Apl. 1, 1989.—Parasites, 
flower-eating, and color and classification. 

Gorpon, Srron. Golden Eagles mating. British Birds, 32: 398, May 1, 1939. 

Grant, C. H. B., anp Mackwortu-Prazp, C. W. Notes on some East African birds. 
Bull. British Ornith. Club, 59: 113-117, May 15, 1939.—Systematic notes. 

Grant, C. H. B., anp Macxwortu-Prazp, C. W. Notes on eastern African birds. 
Bull. British Ornith. Club, 59: 136-137, June 17, 1939.—Races and distribution of 
Tephrocorys cinerea. 

Grirrin, DonaLp R. Mother Cary’s Chickens. Bull. Mass. Audubon Soc., 23: 1-4, 
Apl. 1939. 

GRINNELL, JosEePH. Proposed shifts of names in Passerculus—a protest. Condor, 
41: 112-119, May 15, 1939.—Critique of Peters and Griscom’s review. 

Grorz, H. Ueber Wanderungen der Rauhfusshiihner (Tetraonidae) in Russland. 
Der Vogelzug, 10: 59-62, Apl. 1939. 

Grore, Hermann. Klimatisch bedingte Schwankungen der Gelegegrésse innerhalbe 
derselben Vogelrasse. Ornith. Monatsber., 47: 52-54, Apl. 20, 1939.—Regional 
differences in size of sets in same species. 

Grote, HerMann. Beitriige zur Biologie einer Limicolen. Beitr. z. Fortpflanzungs- 
biol. d. Vogel, 16: 106-115, May 1939. 

Hacuisuka, Marquess, AND Taka-TsuKaAsA, Prince. A new race of partridge from 
Manchuria. Bull. British Ornith. Club, 59: 88, Apl. 21, 19389.—Perdiz barbata 
castaneothoraz. 

Hamerstrom, F. N., Jn. A study of Wisconsin Prairie Chicken and Sharp-tailed 
Grouse. Wilson Bull., 61: 105-120, 2 figs., June 1939. 

Hampr, He_mvur. Breeding experiments with the Red-faced Lovebird in 1938 
(Agapornis pullaria). Avic. Mag., (5) 4: 128-129, Apl. 1939.—Breeding in cap- 
tivity. 

Hamre, Hetmvur. Breeding experiments with Hooded Parakeets (Psephotus 
chrysopterigius dissimilis). Avic. Mag., (5) 4: 188-190, June 1939. 

- Harriot, Samuet C. Gulls with colored bands. Univ. State of New York, Bull. 
to Schools, 25: 128-131, 3 figs., Mar. 15, 1939. 

Haverscumipt, Fr. Gegevens over den Ooievaar (Ciconia c. ciconia (L.)) in Neder- 
land in 1938. Ardea, 28: 4-5, May 1939. 

Hens, P. A. De bergpatrijs, Perdix perdix perdiz (L.), mutatio “montana” (= Per- 
diz montana (Gmelin)). Limosa, 11: 115-121, pl. 5, Dec. 1938. 

Hicuam, WaLTeR E. The Budgerigar in captivity. Avic. Mag., (5) 4: 143-147, 
col. pl., May 1939.—Plate shows color varieties raised. 

Hiortu, Nis. Dynamischer Segelflug der Vogel. Ornith. Monatsber., 47: 79-80, 
June 28, 1939. 

Homes, P. F. Some oceanic records and notes on the winter distribution of phala- 
ropes. Ibis, (14) 3: 329-342, 1 text-fig., pl. 6, Apl. 1939.—Wintering grounds of 
Red and Wilson’s Phalaropes mapped; notes on various other birds seen at sea. 

Ho.imes, P. F. Behaviour of a Dipper feeding in still water. British Birds, $2: 
350-351, Apl. 1, 1939.—A bird in an artificial pool diving from the surface to a 
depth of a foot and a half, remained submerged for three or four seconds at each 
dive. 

Howarp, HitpEcGarRDE, AND Mituer, ALpEN H. The avifauna associated with 
human remains at Rancho la Brea, California. Carnegie Inst. Washington, publ. 
no. 514: 39-48, May 18, 1939. 
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Hoxuer, Juuian 8. Droh- und Wirnfarbung bei Végeln, nebst einer algemeinen 
Erérterung der biologischen Funktionen der Farbe. Journ. f. Ornith., 87: 240- 
271, Apl. 1939.—Commentary and amplification of Hingston’s views. 

Imparati, Epoarpo. Intorno alla cattura di una Passerelia iliaca (Merr.) avvenuta 
in Genova. Rivista Ital. di Ornit., (2) 9: 198-201, 1939.—Comment on recent 
capture of a Fox Sparrow at Genoa. 

JaHN, Hermann. Zur Biologie des japanischen Paradiesfliegenschnappers, T'erpsi- 
phone a. atrocaudata (Eyton). Journ. f. Ornith., 87: 216-223, 2 figs., Apl. 1939. 
Jourpain, F.C. R. The Griffon Vulture in south Spain. Bull. British Ornith. Club, 

69: 129-130, June 17, 1939. 

Jourpain, F. C. R., anp Wirnersy, H. F. Cliff-breeding in the House-martin. 
British Birds, 33: 16-24, June 1, 1939. 

Kars, Ten. Ornithologie van Nederland. 1938, 2e mededeling. Limosa, 11: 
121-129, Dec. 1938. 

Karts, Ten. Terugvondsten van in het buitenland geringde vogels, 11. Limosa, 11: 
129-134, Dec. 1938.—Summary of banding returns in Holland. 

Kare, Ten. Ornithologie van Nederland 1939, le mededeling. Limosa, 12: 26-32, 
Mar. 1939. 

Katz, Ten. Terugvondsten van in het buitenland geringde vogels, 12. Limosa, 12: 
33-37, Mar. 1939.—Returns of banded birds. 

Kertso, Lzon. Notes on Barred Owl nestlings in Arlington Cemetery. Odlogist, 
56: 6-7, 16-18, Jan., Feb. 1939. 

Kegtso, Lzon. Summer food of the Burrowing Owl in Colorado. Odlogist, 56: 
41-43, Apl. 1939. 

Kuvisver, H. N. Over spreeuwen, Sturnus v. vulgaris L., in een dennenbeplanting. 
Limosa, 11: 92-97, Dec. 1938. 

Koca, J.C. Beschouwingen over het broedparasitisme van den koekoek, Cuculus c. 
canorus L. Limosa, 11: 98-115, 2 figs., pl. 4 (col.), Dec. 1939.—Colored plate 
showing variation in size and pattern of Cuckoo’s eggs in contrast to those of 
Wheatear parasitized; cases of the former’s eggs thrown out of the nest of the 
latter. 

Kocn, J.C. De britische putter, Carduelis c. britannica (Hart.), een nieuwe vorm de 
nederlandsche Avifauna. Limosa, 12: 24-26, Mar. 1939.—New record for Holland. 

Komaki, Ertx. Der Eisvogel, Alcedo atthis ispida L., ein neuer Brutvogel fiir den 
Pirita-Fluss (Estland). Ornis Fennica, 16: 7-13, 4 figs., Apl. 15, 1939. 

LaBri, Wim. Western Tanager at Kamouraska, Quebec. Canadian Field-Nat., 
63: 58, Apl. 1939. 

Lamorevx, W.F. A pseudogynandromorph in the fowl. Journ. Heredity, 30: 79- 
80, figs. 7-8, Mar. 1939. 

Lamorevx, W. F., anv Hutt, F. B. Breed differences in resistance to a deficiency 
of vitamin B; in the fowl. Journ. Agricult. Research, 68: 307-316, Feb. 15, 1939. 

LasHMak, Crain. Birds seen at Oakden Hills and Arcoona Stations. South Austral- 
ian Ornithologist, 16: 27-28, Apl. 1, 1939. 

Lzorotp, Atpo. The farmer as a conservationist. Amer. Forests, 45: 294~—299, 
316-323, June 1939. 

Lzwis, Harrison F. Notes on September birds along Ontario’s sea-coast. Cana- 
dian Field-Nat., 53: 50-53, Apl. 1939. 

LocxersBiz, C. W. California Gull captures a sandpiper. The Gull, San Francisco, 
21: 60, Apl. 1939. 

Lénnsperc, Einar. A Golden Pheasant, Chrysophilus pictus, with anomalous 
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plumage caused by pathological conditions. Arkiv f. Zool., 31B: no. 9, 8 pp., 5 
figs. 

Lott, Witu1aM M. Flicker rears Starlings. Canadian Field-Nat., 68: 59, Apl. 1939. 

Lows, Percy R. Some additional notes on Miocene penguins in relation to their 
origin and systematics. Ibis, (14) 3: 281-294, pls. 3, 4, Apl. 1939.—As might be 
expected, Miocene birds are no nearer the hypothetical flying ancestor than 
recent ones. 

Mackwortu-Prazp, C. W., anp Grant, C. H. B. Systematic notes on East 
African birds.—Part XXII. Ibis, (14) 3: 359-361, Apl. 1939. 

Macpuerson, A. Houre. Birds of inner London. British Birds, 32: 390-393, May 
1, 1939. 

Martz, J. G. van, AND Hens, P. A. De vink van het eiland Sardinié, Fringilla 
coelebs sarda Rapine. Limosa, 11: 86-92, fig., Dec. 1938.—Uphold the validity of 
the Sardinian race of Bullfinch. : 

Marp.es, Georce. Some notes on the diurnal song of birds. British Birds, 38: 
4-11, pl. 1, June 1, 1939.—Duration before sunrise and after sunset. 

MarsHAtt, Jon T., Jn. Territorial behavior of the Flammulated Screech Owl. 
Condor, 41: 71-78, fig., Mar. 15, 1939. 

MarsHatt, W. The Brush-turkey and “turning.” Emu, 38: 489-491, Apl. 1, 
1939.—Although not turned by the bird, the eggs hatch normally as in turtles and 
snakes, hence the author suggests some similar factor in both cases. 

Martin, H. C. The White-capped Tanager (Stephanophorus diadematus). Avic. 
Mag., (5) 4: 175-181, pl., June 1939.—As a cagebird. 

Masarey, ARNOLD, AND Sutter, Ernst. Schweizerisches Unternehmen zur Er- 
forschung des Vogelzugs in den Alpen. Berichterstattung vom Herbst 1935. Der 
Ornith. Beobachter, L’Ornithologiste, 36: 45-59, 1939. 

Matuews, G. M. Nomenclatorial notes. Ibis, (14) 3: 356-359, Apl. 1939.—With 
list of misprints in generic names by Scopoli. 

Matuews, Grecory M. Two new races of petrel. Bull. British Ornith. Club, 69: 
103-104, May 15, 1939.—Heteroprion belcheri lalfa from Kapiti Id., New Zealand, 
and H. b. falklandicus from Falkland Ids. 

Mayr, Ernst. Ein neuer Wespenbussard von den Philippinen. Ornith. Monatsber., 
47: 74-76, June 28, 1939.—New: Pernis ptilorhynchus philippensis. 

Mayr, Ernst. The sex ratio in wild birds. Amer. Naturalist, 78: 156-179, 1939.— 
“Tn nearly all well-studied cases unequal sex ratios have been found to be corre- 
lated with peculiarities in the life history of the birds.” 

McAtez, W. L. Wildlife of the Atlantic coast salt marshes. Cire. U. 8. Dept. 
Agric., no. 520, pp. 1-28, 6 pls., figs., Mar. 1939. 

McGrtp, J. Neri, anD Parsons, F. E. Mallee Black-throated Whip-bird (Psophodes 
nigrogularis leucogaster). South Australian Ornithologist, 16: 19-25, col. pl., 
Apl. 1, 1939. 

McNetzz, J. H. First recorded breeding of teal and Pintail in Spitsbergen. Oolo- 
gists’ Record, 19: 13-17, 4 figs., Mar. 1939. 

MEINERTZHAGEN, R. A note on the birds of Hoy, Orkney. Ibis, (14) 3: 258-264, 
Apl. 1939. 

MEINERTZHAGEN, R. Remarks on visits to museums on the Continent and in the 
United States. Bull. British Ornith. Club, 69: 122-124, June 17, 1939. 

Miter, Ricnarp F. Pennsylvania and New Jersey nesting dates for 1938. Odlo- 
gist, 56: 4-6, Jan. 1939. 

Morritt, James. Notes on the distribution of Whistling Swan and Canada Goose 
in California. Condor, 41: 93-97, fig. 28, May 15, 1939. 
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Motront, Epgarpo. Gli uccelli topo o Colii (Coliidae) esistenti nell’ Africa Orientale 
Italiana. Rivista Ital. di Ornit., (2) 9: 137-147, pl. 6 (col.) 1939.—Reviews the 
colies of Italian East Africa. 

Moreau, R.E. The permanence of turacin in the living wing. Ibis, (14) 3: 351-352, 
Apl. 1939.—The red feathers of a captive turaco’s wing failed to become red again 
when artificially bleached with ammonia. 

Morgav, R. E. Die Brutbiologie des Nashornvogels Bycanistes cristatus. Journ. f. 
Ornith., 87: 272-296, fig., Apl. 1939.—An important life-history investigation of 
this hornbill. 

Morea, R. E., anv WInIFRED M. Observations on some East African birds. Ibis, 
(14) 3: 296-323, Apl. 1939. 

Movstgy, Henry. Home life of the American Bittern. Wilson Bull., 61: 83-85, pl. 
5, June 1939. 

Monro, J. A. Nesting of the Western Grebe in British Columbia. Rept. Provincial 
Mus., Victoria, B. C., for 1938, 2 pp., fig., 1939. 

NEuUMANN, Oscar. A new species and eight new races from Peleng and Taliaboe. 
Bull. British Ornith. Club, 59: 89-94, Apl. 21, 1939. 

NEuMANN, Oscar. Six new races from Peling. Bull. British Ornith. Club, 59: 104- 
108, May 15, 1939.—An island east of Celebes. 

Ortanvo, Cario. Sylvia cantillans, Pallas (1764). Rivista Ital. di Ornit., (2) 9: 
148-177, 3 figs., pl. 7 (col.), 1939.—With description of the Sardinian race as new, 
Sylvia c. moltonii, and figure. 

PauMGREN, Marait anv Pontus. Ueber die Warmeisolierungskapazitat verschie- 
dener Kleinvogelnester. Ornis Fennica, 16: 1-6, 15 Apl. 1939.—Tests show 
varying capacity for holding warmth in nests of different species. 

Parkes, A.S. The physiological basis of plumage characters. Bull. British Ornith. 
Club, 59: 96-100, May 15, 1939.—While generalization is as yet impossible, in a 
number of cases sex character of plumage is dependent on the hormone of the ovary, 
the testis or the thyroid gland. 

Perkins, WesLtEY T. Owl notes [in eastern Massachusetts]. Bull. Essex Co. 
Ornith. Club, nos. 19-20: 51-55, Dec. 1938. 

PertincitL, Ouin Szwaut, Jr. The bird life of the Grand Manan archipelago. 
Proc. Nova Scotian Inst. Sci., 19: 293-372, 3 pls., map, Feb. 1939. 

PEerrinGILL, Ot1In SEWALL, Jk. Additional information on the food of the American 
Woodcock. Wilson Bull., 61: 78-82, June 1939.—Earthworms made up 86 per 
cent of the total food. 

Paiiurrs, Coaries L. Purple Martin. Odlogist, 56: 45-47, Apl. 1939.—Nesting in 
bird-houses in Florida. 

Puiturs, Jonn C. Changes in status of Essex County birds. Bull. Essex Co. 
Ornith. Club, nos. 19-20: 4-21, Dec. 1938. 

PuiatH, Karu. Breeding rare parakeets in the Chicago Zoological Park at Brook- 
field, Illinois. Avic. Mag., (5) 4: 182-188, June 1939. 

Po.pEBoER, Emmett. Bird nest ecology in central Iowa. Iowa Bird Life, 9: 22-23, 
June 1939. 

Poncy, R. Notes ornithologiques prises en 1938. Region de Généve. Der Ornith. 
Beobachter, L’Ornithologiste, 36: 59-64, 1939. 

Poruam, H. Lersorne. Field notes on the Siberian Geese. Oologists’ Record, 19: 
8-13, Mar. 1939. 

Portenko, Leonipas. On some new forms of Arctic gulls. Ibis, (14) 3: 264-269, 
Apl. 1939.—New names are: Larus hyperboreus pallidissimus, Taimyr peninsula 
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and Ellesmere Land; Xema sabini tschuktschorum, Chukchee peninsula to Griffin 
Point, Alaska; X. s. woznesenskii, western Alaska. 

Ricupa.e, L. E. A Royal Albatross nesting on the Otago Peninsula, New Zealand. 
Emu, 38: 467-488, pls. 60-66, Apl. 1, 1939.—Habits and life history. 

Rosinson, Ancus. Birds of the Barlee Range [Western Australia]. Emu, 38: 
461-466, Apl. 1, 1939. 

Riippet,t, Werner. Ueber die Bestandeszunahme des Weissen Storches um 1896. 
Beitr. z. Fortpflanzungsbiol. d. Vogel, 16: 116-118, May 1939. 

RtpreLL, WERNER, AND ScHIFFERLI, ALFRED. Versuche tiber Winter-Ortstreue an 
Larus ridibundus und Fulica atra 1935. Journ. f. Ornith., 87: 224-239, 3 figs., Apl. 
1939.—Return of the gulls especially to their regular wintering place. Suggests 
this as a food response. 

RyseGaarp, G. N. Winter bird census. The Flicker, 11: 6-7, May 1939.—In Min- 
nesota. 

Saut, W. Ray. Unusual records of birds in Alberta. Canadian Field-Nat., 58: 
59-60, Apl. 1939. 

SaunpDErRs, W. E. The Cardinal in Canada. Odlogist, 66: 33, Mar. 1939.—Range 
seems to be extending northward. 

Serventy, D. L. Notes on some fish-eating birds other than cormorants. Emu, 
38: 510-512, Apl. 1, 1939. 

SHADLE, ALBERT R. How do Eastern Goldfinches find cosmos seeds? Univ. State 
of New York, Bull. to Schools, 25: 181, Mar. 15, 1939. 

Srp.tey, Cuarues. Fossil fringillids from Rancho la Brea. Condor, 41: 126-127, 
May 15, 1939.—Five Recent species added to known list. 

Sick, Hetmut. Beobachtungen aus Siiddeutschland. Ornith. Monatsber., 47: 
65-71, June 28, 1939. 

Sick, Hetmutr. Zwei neue Rassen vom Mt. Victoria, siidliche Chin-Hills, Burma. 
Ornith. Monatsber., 47: 77-79, June 28, 1939.—A new Urocissa and a new Sei- 
cercus. 

Srevers, Otor. Eine serologische Untersuchung von Eiweiss aus Vogeleiern. I. 
Striz u, uralensis. Ornis Fennica, 16: 138-21, Apl. 15, 1939. 

Soutnern, H. N, The flocking of immature herons. British Birds, 32: 346-349, 
Apl. 1, 1989. 

STaDELMANN, Rarmonp. Consumption of teosinte seed by birds in Guatemala. 
Science, 89: 461-462, May 19, 1939. 

Sranrorp, J. K., anp Ticrnurst, Citaup B. On the birds of northern Burma.— 
Part VI. (concluded). Ibis, (14) 3: 211-258, Apl. 1939. 

SreinFatt, Orro. Brutbeobachtungen beim Sprosser, Luscinia luscinia. Ornith. 
Monatsber., 47: 38-46, Apl. 20, 1939. 

Stern, Kurt G., anp Kirscupaum, ARTHUR. On the nature of the agent causing 
leucosis in fowls. Science, 89: 610-611, June 30, 1939.—‘‘Centrifugation of he- 
parinized leucotic plasma . . . yielded a small, colorless flaky sediment” 
capable of producing the disorder. 

Srevu.tiet, Atrrepo B., anp Deavutier, Enrique A. Dos especies de aves inter- 
esantes coleccionados en General Lavalle (Buenos Aires). Notas del Mus. de La 
Plata, 3: zool., no. 7, 3 pp., 1938.—Squatarola squatarola and Larus belcheri. 

Stites, Bruce F. The Least Tern in Iowa. Iowa Bird Life, 9: 19-21, 5 figs., 
June 1939. 

Sroner, Dayton. The Golden Eagle in eastern New York. Univ. of State of New 
York, Bull. to Schools, 26: 114-117, 3 figs., Mar. 15, 1939. 
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Sronor, C. R. Asymmetry of the external ear in Pesquet’s Parrot (Psittrichas 
pesqueti). Ibis, (14) 3: 342-343, Apl. 1939. 

Sronor, C.R. Killdeer Plover in Devonshire. British Birds, 32: 372, Apl. i, 1939.— 
A bird shot about January 1, 1939, had been staying about a farmyard for a month, 
at Meeth Hatherleigh, North Devon. 

Surron, Grorcz Mixscu. The Mississippi Kite in Spring. Condor, 41: 41-53, 
figs. 17-24, Mar. 15, 1939. 

Surron, Grorce M., anp Burieicu, THomas D. A list of birds observed on the 
1938 Semple expedition to northeastern Mexico. Occ. Papers Mus. Zool., 
Louisiana State Univ., no. 3: 1-46, Apl. 5, 1939. 

SwepensorG, E. D. Ten years of nesting records. The Flicker, 11: 3-5, May 
1939.—In Minnesota. 

Taber, WenvELL. Chimney Swifts from the forests. Bull. Essex Co. Ornith. 
Club, nos. 19-20: 56-57, Dec. 1938. 

Target, Atuta M. Notizie sull’allevamento in cattivita di ‘‘Tinamus major ro- 
bustus” Sclater. Rivista Ital. di Ornit., (2) 9: 125-136, text-fig. 11-20, 1939. 

Taupe, CiaRENcE. Bird vs. snake. Jack-pine Warbler, 17: 33-35, Apl. 1939.— 
Action of Catbirds on appearance of a snake. 

Tuomson, A. Lanpsporover. Report of the Bird-ringing Committee: progress 
for 1938. British Birds, 32: 382-389, May 1, 1939. 

Ticenurst, C. B. Systematic notes on Indian birds.—II. Ibis, (14) 3: 348-351, 
Apl. 1939. 

TiscuteR, F. Der Zug der Blissgans, Anser albifrons (Scop.), im Herbst 1938 in 
Ostpreussen. Der Vogelzug, 10: 68-70, Apl. 1939. 

Turres, A. A. Verslag van het ringstation “Harderwijk’”’ over 1937 en 1938. 
Limosa, 12: 19-24, Mar. 1939.—Banding results in Holland. 

Torne, Hans v. Allerlei aus der Brutperiode 1938 auf Schleimiinde. Beitr. z. 
Fortpflanzungsbiol. d. Végel, 15: 102-106, May 1939.—Gulls and Sea Eagle. 

Trautman, M. B., Biiis, W. E., anp Wicxuirr, E. L. Winter losses from starva- 
tion and exposure of waterfowl and upland game birds in Ohio and other northern 
States. Wilson Bull., 51: 86-104, 8 figs., June 1939. 

TRoxE.t, Epwarp L. The origin of birds and which came first, the bird or the 
egg? Scientific Monthly, p. 265-267, fig., Mar. 1939. 

Varwen, Gorpon. Stilt Sandpiper in Mississippi. Odlogist, 56: 34-35, Mar. 1939. 

Van Oorpt, G. J. Beobachtungen iiber paldarktische Limicolen in Sud-Afrika. 
Der Vogelzug, 10: 65-68, Apl. 1939. 

Van Oorpt, G. J. Over de noordelijkste verspreidingsgrens van enkele Antarktische 
zeevogelsoorten in den Atlantischen Oceaan. Ardea, 28: 1-4, May 1939.—North- 
ward limits of certain Procellariiformes in South Atlantic. 

Van SomEREN, —. A new race of sunbird from eastern Africa. Bull. British Ornith. 
Club, 59: 86-88, Apl. 21, 1939.—Cyanomitra olivacea puguensis. 

VoGEetwarte Sempacu, Jahresbericht fiir das Jahr 1938. Der Ornith. Beobachter, 
L’Ornithologiste, 36: 67-83, 1939.—Activities of this Swiss station for ornithologi- 
cal research. 

Wa txer, W. M., Jn. Seventeen years at Island Home. The Migrant, 10: 3-4, Mar. 
1939.—A Tennessee census. 

Warnxke, GerHarD. Kleine Beobachtungen iiber den Schwalben-Friihjahrszug im 
Gebiet des Golfs von Genua. Der Vogelzug, 10: 63-65, fig., Apl. 1939. 

Watters, Rosinson C. Audubon and his patrons. Maryland Hist. Mag., 6 pp., 
1939 (reprint). 
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Wess, C.S. A collector in the Gold Coast Colony. Avic. Mag., (5) 4: 111-122, 
Apl. 1939. 

Wess, Joszern J. Inquisitiveness of California Condor, Pacific Horned Owl and 
Golden Eagle. The Gull, San Francisco, 21: 53, Apl. 1939. 

WuistLerR, Hues. A new race of the Pied Shrike of India. Bull. British Ornith. 
Club, 59: 101-102, May 15, 1939.—New race: Hemipus picatus leggei of Ceylon. 

Wuirtock, F. L. Field-identification of waders. Emu, $8: 438-442, Apl. 1, 1939. 

Witcox, Le Roy, Nicuots, J. T., anp CruicksHANK, ALLAN D. The Piping 
Plover. Birds of Long Island, issued by the Bird Club of Long Island, New York, 
no. 1, 18 pp., 3 pls., May 1939.—On life history and ‘injury feigning.’ 

Wirnersy, H. F. The influx of Bewick’s and Whooper Swans, winter 1938-9. 
British Birds, 32: 378-381, May 1, 1939. 

Wirnersy, H. F. Additions and alterations to the British list. British Birds, 38: 
2-3, June 1939. 

Wuirte.t, H. M. The Red-winged Wren. Emu, 38: 429-438, pl. 57 (col.), Apl. 1, 
1939. 

Wetmore, ALEXANDER. Five new races of birds from Venezuela. Smithsonian 
Mise. Coll., 98: no. 4, 7 pp., Mar. 10, 1939.—New are: Hypnelus bicinctus stoicus, 
Xiphorhynchus triangularis hylodromus, Dendroplex picirostris phalara, Pyrrho- 
myias vieillotoides spadiz, Capsiempis flaveola cerula. 

Wetmore, ALEXANDER. A pleistocene egg from Nevada. Condor, 41: 98-99, fig. 
29, May 15, 1939.—Possibly of a cormorant. 

Wo reg, L. R. A synopsis of North American birds of prey and their related forms 
in other countries. Bull. Chicago Acad. Sci., 5: 167-208, 1938.—With text maps 
of distvibution of specific groups. 

Wo tre, L. R. Eggs of the Falconiformes. (Supplementary notes.) Oologists’ 
Record, 19: 7-8, Mar. 1939. 

Worrtrrs, H. E. Zur Systematik der Astrilde (Gattung Estrilda). Ornith. Monats- 
ber., 47: 34-37, Apl. 20, 1939.—Would unite Estrilda and Lagnosticta and place 
Estrilda subflava in the genus Neisna. 

Woop.ey, Brypena F. Hunting the Great Horned Owl with a camera. Nature 
Notes (Peoria, Illinois), 6: 81-84, 3 figs., Apl. 1919. 

Yamasnina, Marquis. A new race of skylark from south Kiusiu. Bull. British 
Ornith. Club, 59: 134-135, June 17, 1939.—Alauda arvensis kagoshimae. 

Zimmer, Franz. Chlorophoneus nigrifrons nigrifrons Rchw. = Chlorophoneus rubi- 
ginosus miinzneri Rchw. Ornith. Monatsber., 47: 46-48, Apl. 20, 1939. 
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OBITUARIES 


Sercrus ALEXANDROvIcH BuTuRLIN, an Honorary Fellow of the American Or- 
nithologists’ Union, died in Moscow, U. 8. 8. R., January 22, 1938, at the age of 
sixty-five. He was born in Montreux, Switzerland, September 22, 1872, but was 
educated and spent most of his life in Russia. He attended school at Simbirsk and 
later studied law in St. Petersburg, but so great was his interest in zoology that he 
devoted most of his active life to collecting in various parts of Russia and Siberia and 
working up the results of his observations. Before he was twenty, he collected in 
the Volga district, later in the Baltic provinces and in 1900-02 on the islands of 
Kolguev and Nova Zembla. In 1904-06 he was in charge of an expedition to the 
Kolyma River in northeastern Siberia, in 1909 he visited the Altai Steppes and in 
1925 he made his last journey to the Chutotsk Peninsula. 

As a result of this extensive field work he published a number of important papers 
on the taxonomy and distribution of Palaearctic birds, including ‘The Birds of the 
Kolguev Island and Novaya Zemlya and the lower part of the Darna’ (1901), “The 
Birds of the Simbirsk Government’ (1906), “The Birds of the Yenisseisk district’ 
(with Tugarmov, 1911), a series of papers on the birds of the Far East (1909-17) 
and a ‘Complete Synopsis of the Birds of the U. 8. 8. R.’ in three volumes. He also 
published papers on special groups, his discovery of the breeding grounds of the 
Rosy Gull (Rhodostethia rosea) and various subjects of zoology, hunting and geog- 
raphy. His bibliography is estimated to include about 2000 titles. In 1918, he 
joined the Zoological Museum of the University of Moscow where he devoted his 
time to ornithology and in 1924gave his collection of Palaearctic birds to the Museum. 

Buturlin was elected a Foreign Member of the British Ornithologists’ Union in 
1906, a Corresponding Fellow of the A. O. U. in 1907 and an Honorary Fellow in 
1916. He was a pioneer in Russia in studying variation and described more than 
two hundred new forms of birds. At the time of his death he was not only one of the 
most prominent Russian ornithologists but one of the leading authorities on Palae- 
arctic birds.—T. 8S. Patmer. 


Wituiam Case. Rives, 3p, a Life Member of the American Ornithologists’ 
Union, died after a brief illness at his residence in Washington, D. C., December 17, 
1938, less than a month before his eighty-ninth birthday. He was descended from a 
distinguished Virginia family which included Thomas Walker and William Cabell 
Rives of Castle Hill, Albemarle County. Dr. Rives was the son of William Cabell 
and Grace Winthrop Rives and was born in Paris, January 10, 1850, while his 
grandfather was serving as Minister to France. With unusual educational advan- 
tages, he graduated from Harvard in 1871, then from Corpus Christi College, Oxford, 
and later obtained his medical degree in Vienna. In 1876, he married Mary Rhine- 
lander Sears of Boston. After his return to America he spent some years in hospital 
work in Newport, Rhode Island, and New York, where he met Right Reverend 
Henry Y. Satterlee, first Bishop of Washington, and followed him to Washington in 
1900. He soon became interested in the development of the Washington Cathedral 
to which he contributed liberally as well as to local organizations concerned with 
charitable work. It was said that he never learned how to ignore a human need. 

Dr. Rives was elected an Associate of the Union at its third meeting in 1885 and 
a Member in 1901. His contributions to ornithology were confined chiefly to notes on 
the birds of Rhode Island and Virginia. In July 1884, he published a brief paper on 
the ‘Birds of Newport, R. I.’ and in 1901 his ‘Catalogue of the Birds of the Virginias’ 
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containing notes on 305 species. In the latter part of his life Dr. Rives suffered from 
deafness which interfered with his field work and curtailed his activities in various 
ways but he never lost his interest in birds, people or the organizations which claimed 
his chief attention. To the last he maintained his interest in the Union and its 
work.—T. 8S. Pater. 


Rev. Purnam Burton Pzasopy, an Associate of the American Ornithologists’ 
Union, died at the age of 81 at his home in Topeka, Kansas, October 8, 1937, and 
was buried at his birthplace in Wisconsin. Born in Alden, Polk Co., Wisconsin, 
July 28, 1856, the son of a pioneer Episcopalian missionary, he was the first white 
child born in that county. Most of his adult life was spent in Minnesota and Kansas. 
During the ‘nineties he lived in Minnesota at Owatonna, Wilder, St. Vincent and 
Halleck; from 1903 to 1905 at Newcastle and Sundance, Wyoming; and then in 
northeastern Kansas where he resided during the latter part of his life: eighteen years 
at Blue Rapids and twelve at Topeka. These various places represent the field of 
his ornithological observations. 

He was one of the pioneer bird students of Minnesota and Kansas and published 
many notes on birds observed in the regions where he lived. These notes, dealing 
mainly with nesting and the occurrence of the rarer species, appeared chiefly in 
‘The Odlogist,’ and “The Ornithologist and Odlogist’ and some of them have been 
quoted in Bent’s ‘Life Histories of North American Birds’ and other publications. 

Peabody was an Associate of the Union from 1891 to 1900 and from 1903 until 
his death. His first note in “The Auk’ appeared in the volume for 1895. Beginning 
in 1894 he sent reports on bird migration to the U. 8. Department of Agriculture 
which, in 1938, included his name in the Honor Roll of migration observers in 
recognition of his coéperation extending over a period of forty-three years.—T. 8. 
PALMER. 


Wiiu1aM Derrick RicHaRDSsON, who became an Associate of the Union in 1917, 
died, January 14, 1936, at his home in Chicago. He had an active interest in ornithol- 
ogy and his photographs of natural objects, especially birds, were splendid achieve- 
ments; they have been exhibited on the walls of the Chicago Camera Club, at art 
exhibits in London, Paris and Tokio and, on several occasions at meetings of the 
Union. For many years chief chemist for Swift & Co., he was a member of the 
American Chemical Society and the first editor of ‘Industrial and Engineering 
Chemistry’ of which he was one of the founders. The ‘Chicago Chemical Bulletin,’ 
February, 1936, says, “His star in ‘American Men of Science’ attests his scholarship 
more eloquently than could the pen of his chronicler.” 

He and Mrs. Richardson, a life member of the Union who survives him, spent 
much time at their cottage in the Indiana Dunes where Richardson was adept in 
locating, for the purpose of picture making, the nests of Horned Owls, Ruffed Grouse, 
hummingbirds and other species. His gull studies were especially beautiful. For 
several seasons he visited and camped on the islands north of Green Bay in order to 
get pictures of the Herring Gulls and Caspian Terns nesting there. 

A grave and studious man, the outdoors inevitably brought out the joy that was 
in him. Swimming, skating, tree-climbing, camp-cooking—these were activities 
that gave him a large satisfaction. We who were permitted to take part in them 
with him shall not soon forget.—Epwarp R. Forp. 


Joszrx Simons, of Chicago, who became an Associate of the Union in 1929, died 
on April 29, 1935. He was born in Bristol, England, June 29, 1866. A lover of out- 
door life, in early manhood he established a wilderness retreat in the Squaw Lake 
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region of northern Minnesota. To reach his camp it was necessary to pack in from 
Bena, then a thriving lumber town thirty miles away. Later the camp became a 
hand-wrought log mansion, built by neighboring Finlanders after the manner of 
their ancestors, a thousand years ago. Modern conveniences were installed and here 
lovers of the out-of-doors were welcomed. Mr. Simons’ hospitality extended not 
only to the excellence of these accommodations but to a bountiful table, in preparing 
the chief dishes of which he took justifiable pride. 

He was universally respected for his integrity, business acumen and lack of pre- 
tense. His neighbors of the wilderness, mostly Finns, held him in high regard. 
He traveled widely and made a large collection of photographs of remote scenes. 
His interest in photography resulted in his election to the presidency of the Chicago 
Camera Club. He was a sustaining member of the Inland Bird Banding Association 
and a collector of fine editions of ornithological books. Some of these were presented 
by his widow to the Chicago Academy of Sciences. 

His Squaw Lake lands, 400 acres, are a wildlife sanctuary where nest the Con- 
necticut Warbler, Nelson’s Sparrow, Pileated Woodpecker and hundreds of Mallard 
and Teal.—Epwarp R. Forp. 





‘r 339 | Correspondence 505 


CORRESPONDENCE 
More NoMENCLATURE IN THE GENUS Quiscalus 


To the Editor of ‘The Auk’: 

In reply to Dr. Frank M. Chapman’s friendly discussion (Auk, 56: 364-365, 1939) 
of the proper name for the Bronzed Grackle, let me say, first, that no one is more 
averse to useless shifting in the scientific names of our birds than the writer. Only in 
those instances where the case seems clear-cut and application of our rules of nomen- 
clature demands it, has he personally proposed changes from existing status. His 
conclusion (see Wetmore, A., Proc. U. S. Nat. Mus., 86: 230-231, 1939) that the 
name Quiscalus versicolor Vieillot (Nouv. Dict. Hist. Nat., 28: 488, 1819) applies to 
the Bronzed Grackle and to no other bird, has been reached only after careful con- 
sideration of the facts that have presented themselves. 

These facts primarily have concerned a specimen in the Muséum National d’His- 
toire Naturelle in Paris, a Bronzed Grackle mounted on a conventional perch, and 
marked on the bottom of the stand “Amérique Septent/*, Ancien Cabinet, 5918, 
Quiscalus versicolor Vieill. Type.’’ A small label on the front of the stand reads 
“ Quiscalus versicolor (Vieill.), Type, Etats-Unis.”’ and on the back of the T-perch is 
the number ‘‘356.”’ This specimen I handled personally in May 1938, and so far as 
I could ascertain, it is the only specimen preserved that Vieillot might have had 
available when he wrote the description cited above. The only other Quiscalus of 
that period that I could find in the collection was another mounted bird bearing on 
the bottom of the stand the inscription “Etats-Unis, Charleston, M. Elliot, 1823, 
5914, Quiscalus versicolor Vieil.’’ On the back of the perch is the number “362.” 
As the label indicates the date 1823, Vieillot could not have had this bird for examina- 
tion in 1819. The bird marked as the type is an adult male Bronzed Grackle that 
from the slight wear evident on the ends of primaries and rectrices apparently was 
collected in late spring or early summer. It may be noted here that while Vieillot 
cites “Gracula quiscula Lath.”, following his own name Quiscalus versicolor, he does 
not translate Latham’s account, but evidently drew his description from a specimen, 
since his account is different from that of Latham. 

No one has devoted more time to the grackles of the genus Quiscalus than Dr. 
Frank M. Chapman and I hesitate to disagree with him on detailed questions of the 
colors they present. But in the present instance, I must defend my own observation, 
which is that Vieillot’s description, quoted by Dr. Chapman, applies to the specimen 
in the Paris Museum marked as Vieillot’s type. While that type specimen is far 
away as I write these lines my notes made on it as I examined it are before me, and 
my remembrance of it is clear. 

To check the matter further, also before me as I write is an adult male Bronzed 
Grackle taken May 12, 1938, at Waverly, Union County, Kentucky, not far from 
the Ohio River in the northwestern part of the State. This is a breeding bird in the 
slightly worn plumage of the early breeding season. It is representative of its group 
and is in no way peculiar. 

The handsome coloration in the males of all of the races of the genus Quiscalus is 
due to the reflection of light from the structural features of the feathers. As I turn 
this specimen from Kentucky so that its feathers receive the light from varying 
angles I note in the plumage shades of blue, purple, violet and green—in other words 
the hues described by Vieillot in his bird more than one hundred and twenty years 
ago. I get the same color effects from other male Bronzed Grackles from various 
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regions in the Upper Mississippi Valley as I take them up and turn them in the 
light for examination. 

On these grounds, unless definite proof to the contrary can be advanced, it has 
seemed to me necessary that we accept this labelled specimen as the type of Quiscalus 
versicolor. If we do not accept it, then many other current names in ornithological 
literature, based on specimens of similar status and widely used today, are unstable 
and in jeopardy. I heartily wish that I could follow Dr. Chapman’s desire to believe 
Vieillot’s name of uncertain application, but from present information it appears to 
me unavoidable to consider that it applies truly to the Bronzed Grackle. 

ALEXANDER WETMORE 

U. S. National Museum 

Washington, D. C. 
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[New names are printed in bold-face type.] 


AccIPITER cooperi, 433 
cooperii mexicanus, 321 
striatus suttoni, 127 
velox, 150 
velox rufilatus, 128 
velox velox, 433 
Actitis macularia, 36, 129, 422 
Adaptability to changed environment, 32 
Aechmolophus mexicanus, 189 
Aechmophorus occidentalis, 180, 469 
Aegithalos caudatus caudatus, 257 
Aéronautes saxatilis saxatilis, 322, 465 
saxatilis sclateri, 465 
Aethia pygmaea, 154 
Agelaius phoeniceus, 270, 451 
phoeniceus arctolagus, 36 
phoeniceus phoeniceus, 17 
Aimophila botterii botterii, 166 
Ajaia ajaja, 141 
Albatross, Black-footed, 140 
Wandering, 326 
Aldrich, John W. Geographic variation 
of the Veery, 338 
Algae as food of waterfowl, 374 
Allan, Philip F. Starlings in New Mex- 
ico, 477 
Alle alle, 476 
Allen, Elsa G. Nicolas Denys, a forgot- 
ten observer of birds, 283 
Allen, Francis H. Effect of wind on 
flight speeds, 291; Left-handedness in 
the Carolina Paroquet, 476 
Allen, Glover M. In memoriam: John 
Charles Phillips, M.D., 221 
Amadon, Dean, and Phillips, Allan R. 
Notes on the Mexican Goshawk, 183 
American Ornithologists’ Union, fifty- 
sixth stated meeting, 112; fifty- 
seventh stated meeting, 125; Officers 
and Committees, 1939, ix; Patrons, 
Fellows, Members, and Associates, xi 
Ammodramus savannarum australis, 17, 
342 
savannarum bimaculatus, 36 


Ammospiza maritima juncicola, 193 
maritima sennetti, 193 
Amphispiza bilineata deserticola, 325 
nevadensis nevadensis, 482 
Anas platyrhynchos platyrhynchos, 36 
rubripes rubripes, 374 
rubripes tristis, 129, 374, 377 
Ani, Smooth-billed, 335 
Anous stolidus stolidus, 328 
Anser albifrons albifrons, 471 
anser, 263 
brachyrhynchus, 146 
Anthus spinoletta rubescens, 16, 343 
Antigua, birds of, 304 
Aphelocoma californica woodhousei, 323 
seiberii couchi, 174 
sordida potosina, 86 
sordida sieberii, 86 
sordida sordida, 86 
Aquila chrysaétos canadensis, 75, 90, 
321, 436 
Ardea herodias adoxa, 304 
occidentalis, 140 
Arenaria interpres morinella, 76 
Asio flammeus, 187 
flammeus flammeus, 36, 234 
Astur atricapillus atricapillus, 432 
Asturina plagiata plagiata, 183 
Auk, Great, 285, 286 
Auklet, Whiskered, 154 


Baca, Aaron C. Nesting of Acadian 
Chickadee in Maine, 190; Spring 
record of Dovekie in the Connecticut 
Valley, 476 

Bailey, Alfred M. A curlew new to 
North America, 333; Passenger Pi- 
geons recorded by Pike in 1806, 335 

Bailey, Alfred M., and Niedrach, 
Robert J. Notes on jaegers and gulls 
of Colorado, 79 

Baldpate, 305, 374 

Baldwin, Samuel Prentiss, obituary, 210 

Bananaquit, Antillean, 194 
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Bartel, Karl E., and Pitelka, Frank A. 
Western Sandpiper in Illinois, 334 

Bartlett, Guy. American Egret and 
Little Blue Heron in Lower Mohawk 
valley, 469 

Bartramia longicauda, 36 

Baumgartner, Frederick M. Territory 
and population in the Great Horned 
Owl, 274 

Beadel, Henry L., and Stoddard, Her- 
bert L. Marbled Godwit on the Gulf 
Coast of Florida in summer, 76 

Beard, Daniel B. Man-o’-war-birds prey 
on Eastern Sooty Terns, 327 

Beatty, Harry A. Notes from the Virgin 
Islands, West Indies, 193 

Bellrose, Frank, Jr. American Egret 
nesting along the Illinois River, 73; 
Prairie Falcon in Central Illinois, 75 

Bennett, Logan J., and Hendrickson, 
George O. Adaptability of birds to 
changed environment, 32 

Bird protection, report of Committee on, 
212 

Blackbird, Red-winged, 270 

Blake, Emmet R. African Cattle Heron 
taken in British Guiana, 470 

Bluebird, Azure, 164 

Chestnut-backed, 324 
Bobolink, 17 
Bob-white, 484; food, 170 
Masked, 152, 212, 213, 218 

Bombycilla cedrorum, 16 

Bonasa umbellus togata, 288 

Bond, James. Some birds from Mont- 
serrat, British West Indies, 193; On a 
specimen of Sporophila cinnamomea 
(Lafresnaye), 481 

Botaurus lentiginosus, 36 

Brant, 179, 286 

Branta leucopsis, 143 

Brodkorb, Pierce. Rediscovery of Hele- 
odytes chiapensis and Tangara ca- 
banisi, 447 

Brooks, Allan. Juvenal plumage of the 
Evening Grosbeak, 191 

Broun, Maurice. Fall migrations of 
hawks at Hawk Mountain, Pennsyl- 
vania, 1934-1938, 429 

Bubo nudipes, 55 


Bubo virginianus, 274 
virginianus occidentalis, 322 
Bubulcus ibis ibis, 470 
Bullfinch, Lesser Antillean, 194 
Bunting, Blue, a new, 71 
Corn, 268 
Indigo, 17 
Snow, 344 
Yellow, 269 
Burleigh, Thomas D. Alta Mira Oriole 
in Texas—an addition to the A. O. U. 
‘Check-list’, 87; See Sutton, George 
Miksch, and —, 174 
Bush-tit, Coast, 257 
Buteo albicaudatus hypospodius, 150 
borealis borealis, 433 
borealis calurus, 321 
brachyurus, 150, 330 
lagopus s. johannis, 436, 475 
lineatus lineatus, 434 
platypterus, 182 
platypterus platypterus, 434 
Butorides virescens virescens, 36 
Buturlin, Sergius Alexandrovich, obitu- 
ary, 502 


Catcartvs lapponicus lapponicus, 343 
Calhoun, John B. See Dickinson, J. C., 
Jr., and —, 177 
Campbell, Louis W. Franklin’s Gull in 
Ohio, 78 
Campephilus principalis, 162 
Campylorhynchus chiapensis, 448 
Canachites canadensis atratus, 461 
canadensis canace, 288, 462 
canadensis canadensis, 460 
canadensis labradorius, 460 
canadensis osgoodi, 460 
canadensis torridus, 462 
franklinii, 460 
Canary, 381 
Capella delicata, 242, 305 
Cardinal, 258 
Eastern, 18 
Caribbean Elaenia, 194 
Casmerodius albus egretta, 73, 327, 469 
Cathartes aura, 408 
aura septentrionalis, 74, 432, 474 
Centrocercus urophasianus, 321 
Chachalaca, 152 
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Chaetura andrei meridionalis, 82 
chapmani chapmani, 82 
cinereiventris phaeopygos, 83 
gaumeri ochropygia, 82 
gaumeri richmondi, 82 
pelagica, 16, 82, 336 
spinicauda fumosa, 83 
spinicauda spinicauda, 82 

Chaeturellus brunneitorques 

torques, 83 
Chamberlain, Edward B. 
Royal Terns, 64 

Chapman, Frank M. Quiscalus in 
Mississippi, 28; Nomenclature in the 
genus Quiscalus, 364 

Charadrius melodus, 483 

Chat, Long-tailed, 87 

Chen hyperborea atlantica, 74, 329 
hyperborea hyperborea, 74 

Chickadee, Acadian, 190 
Mountain, 324 

Chlidonias nigra surinamensis, 36, 186, 


brunnei- 


Leg color in 


187, 476 
Chlorospingus, Chiriqui, 308 
Chlorospingus ophthalmicus novicus, 
308 


Chondestes grammacus strigatus, 325 
Chordeiles minor, 188 
minor hesperis, 322 
Cichlherminia l’herminieri lawrencii, 194 
Circus hudsonius, 36, 234, 436, 475 
Cistothorus stellaris, 36, 242 
Clement, Roland C. Snow 
New England, 74 
Coccyzus minor dominicae, 194 
minor maynardi, 159 
Coereba flaveola bartolemica, 194 
flaveola dominicana, 194 
Colaptes auratus luteus, 269 
cafer collaris, 322 
Coleus monedula, 256, 270 
Colinus ridgwayi, 152 
virginianus, 170 
virginianus virginianus, 36 
Columba fasciata fasciata, 322 
leucocephala, 155 
Colvin, Walter. Cassin’s Kingbird in 
Colorado and Oklahoma, 85 
Colymbus dominicus brachypterus, 139 
grisegena holboelli, 483 


Geese in 
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Colymbus nigricollis californicus, 36 
Committee on Bird Protection, 1938, 
report, 212 
Committees of the A. O. U., ix 
Condor, California, 212, 218 
Connecticut Valley records, 177 
Conuropsis carolinensis, 476 
carolinensis carolinensis, 158 
Coot, Caribbean, 194 
Coragyps atratus, 407, 472 
urubu urubu, 181 
Cormorant, Florida, 217 
Correspondence, 364, 505 
Corthylio calendula calendula, 18 
Corvus brachyrhynchos brachyrhynchos, 
18 
corax sinuatus, 323 
cornix, 257 
Cottam, Clarence. Late occurrence of 
Nighthawk in Connecticut, 188 
Cottam, Clarence, and Knappen, Phoebe. 
Food of some uncommon North Amer- 
ican birds, 138 
Coturnicops noveboracensis, 227, 238 
Cowbird, 451 
Eastern, 18 
Nevada, 77 
Crane, Sandhill, 217 
Whooping, 212, 217, 218 
Crooks, F. D. Starlings nesting near 
Rogers, Arkansas, 477 
Crossbill, Grinnell’s, 325 
Crotophaga ani, 335 
Crow, Eastern, 18 
Hooded, 257 
Cruickshank, Allan D. Falcon, Buteo 
and Harrier eat Herring Gull, 474; 
Hurricane lashes Long Island, 179 
Cryptoglaux funerea richardsoni, 483 
Cuckoo, European, 266 
Himalaya, 159 
Mangrove, 194 
Maynard’s, 159 
Cuculus canorus, 266 
optatus, 159 
Curlew, Eskimo, 154, 212, 218, 475 
Long-billed, 332 
Cyanocephalus cyanocephalus, 323 
Cyanocitta cristata cristata, 16 
stelleri diademata, 323 
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Cyanocompsa cyanoides caerulescens, 
309 
parellina, 71 
parellina lucida, 71 
Cygnus buccinator, 142 
columbianus, 304 
olor, 267 
Cynanthus latirostris, 161 
Cynanthus latirostris magicus, 313 
latirostris propinquus, 313 
Cypseloides fumigatus, 83 


Daria acuta, 472 
acuta tzitzihoa, 36, 471 
bahamensis, 471 
spinicauda, 472 
Daption capense, 326 


’ Danforth, Stuart T. Supplement to 


‘The birds of Antigua,’ 304 
Danforth, Stuart Taylor, obituary, 362 
Dear, L. 8. Bonaparte’s Gull breeding 
in Ontario, 186 
Deignan, H. G. Occurrence of certain 
birds of the Southern Ocean in the 
tropical Atlantic, 326 
Dendroica aestiva aestiva, 16, 36 
castanea, 16 
caerulescens, 193 
cerulea, 16 
coronata, 16, 193, 305 
fusca, 16, 341 
graciae graciae, 324 
kirtlandi, 480 
magnolia, 16 
nigrescens, 324 
palmarum palmarum, 18 
pensylvanica, 16 
petechia bartholemica, 194 
petechia ruficapilla, 194 
striata, 16, 305 
tigrina, 16, 194 
virens virens, 16 
Denys, Nicolas, a forgotten observer of 
birds, 283 
Desmond, Thomas C. Reddish Egret 
nesting near Tavernier, Florida, 329 
Deusing, Murl. Nesting habits of the 
Pied-billed Grebe, 367 
Devitt, Otto E. The Yellow Rail breed- 
ing in Ontario, 238 


Dichromanassa rufescens, 329, 336 
Dickcissel, 341 
Dickinson, J. C., Jr., and Calhoun, John 
B. Red Phalarope in Virginia, 177 
Diomedea exulans, 326 
nigripes, 140 
Diver, Great Northern, 287 
Dolichonyx oryzivorus, 17, 36 
Doricha enicura, 337 
Dove, Eastern Mourning, 16 
Mourning, 190, 337 
Western Mourning, 322 
White-fronted, 158 
Zenaida, 305 
Dovekie, 476 
Duck, Black, 129, 374, 377 
Ring-necked, 134 
Dysmorodrepanis munroi, 479 
Dryobates pubescens, 83 
pubescens medianus, 84 
villosus leucothorectis, 323 


EaaGue, American Golden, 436 
Bald, 436 
Golden, 75, 90, 321 
Gray Sea, 151 
Ectopistes migratorius, 155, 335 
Egret, American, 73, 327, 469 
Reddish, 214, 329, 336 
Elaenia martinica martinica, 194 
martinica riisii, 194 
Elanoides forficatus, 75, 90, 482 
Eliot, Samuel A., Jr. Golden Eagle at 
Chilmark, Massachusetts, 75; Black- 
necked Stilt at Saybrook, Connecticut, 
77; Connecticut Valley records, 177 
Emberiza calandra, 268 
citrinella, 269 
Empidonax difficilis difficilis, 323 
fulvifrons pygmaeus, 163 
griseus, 311, 323 
oberholseri, 311 
wrightii, 311 
Ereunetes maurii, 334, 476 
Erismatura jamaicensis rubida, 36 
Errington, Paul L. Foods of Bob-white 
in Wisconsin, 170 
Eugenes fulgens, 160 
Eynon, Alfred E. Western Grebe in 
New Jersey, 180 
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Fatco columbarius columbarius, 437 
mexicanus, 75 
peregrinus anatum, 181, 321, 437, 
474 
peregrinus pealei, 151 
rusticolus candicans, 437 
rusticolus obsoletus, 437 
sparverius sparverius, 321, 437, 474 
Falcon, Peale’s, 151 
Prairie, 75 
Finch, California Purple, 190 
Fisher, Albert Kenrick. In memoriam: 
George Bird Grinnell, 1 
Fisher, Harvey I. Pterylosis of the 
Black Vulture, 407 
Flamingo, 181 
Flicker, 269 
Red-shafted, 322 
Florida caerulea caerulea, 470 
Flycatcher, Ash-throated, 323 
Buff-breasted, 163 
Gray, 323 
Olivaceous, 163 
Olive-sided, 323 
Scissor-tailed, 336 
Sulphur-bellied, 162 
Vermilion, 189 
Western, 323 
Forpus cyanopygius, identity, 70 
cyanopygius lutescens, 70 
Fowl, Domestic, 263 
Fregata magnificens rothschildi, 327 
Fringilla oregona, 88 
scapularis, 88 
Fulica americana americana, 36 
caribaea, 194 
Fulmar, 285 
Atlantic, 326 
Fulmarus glacialis glacialis, 326 


GALLINULA chloropus, 268 

chloropus cachinnans, 36, 331 
Gallinule, Florida, 331 

Purple, 475 
Gannet, 178 
Garrulus sordidus, 86 
Gavia adamsi, 138 
Gee, Nathaniel Gist, obituary, 111 
Gelochelidon nilotica aranea, 186 
Geothlypis trichas brachidactyla, 18, 36 
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Glaucionetta islandica, 329 
Gnatcatcher, Blue-gray, 344 
Western, 324 
Godwit, Marbled, 76 
Golden-eye, Barrow’s, 329 
Goldfinch, Eastern, 17 
Green-backed, 190 
Willow, 190 
Goellner, Eugene J. Western Grebe in 
New Hampshire, 469 
Golsan, Lewis S. Three records from 
Autauga County, Alabama, 482 
Goose, Barnacle, 143 
Emperor, 143 
Graylag, 263 
Greater Snow, 74 
Lesser Snow, 74 
Pink-footed, 146 
Snow, 74, 329 
White-fronted, 471 
Goshawk, 287, 411 
Eastern, 432 
Mexican, 183 
Grackle, Bronzed, 17, 364, 451, 481, 505 
Florida, 364 
Purple, 364 
Ridgway’s, 364 
Stone’s, 364 
Gracula quiscula, 364, 505 
Grater, Russell K. Rose-breasted Gros- 
beak in Nevada, 191 
Grebe, Great Crested, 265 
Holboell’s, 483 
Mexican, 139 
Pied-billed, 367 
Western, 180, 469 
Greenway, James C., Jr. Dysmorodre- 
panis munrot probably not a valid 
form, 479 
Gregory, Stephen §&., Jr. 
Sandpiper near Chicago, 476 
Grinnell, George Bird, in memoriam, 1 
Grinnell, Joseph, death of, 363 
Grisecom, Ludlow. The Ring-necked 
Duck as a transient in the north- 
eastern States, 134; Migration of the 
Red Phalarope off Massachusetts, 
185; Gull-billed Tern in Massachu- 
setts, 186; Long-billed Curlew in 
Massachusetts, 332 


Western 
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Grosbeak, Black-headed, 482 Hedymeles melanocephalus melanoce- 
Costa Rican Blue, 309 phalus, 325 
Grosbeak, Eastern Evening, 481 Heleodytes chiapensis, 447f 
Evening, 191 rufinucha, 447 
Pine, 342, 411f rufinucha nigricaudatus, 447 


Rocky Mountain Black-headed, 325 
Rose-breasted, 191 
Western Evening, 192, 484 
Grouse, Canada Ruffed, 288 
Sharp-tailed, 483; races, 184 
Spruce, 288, 460 
Gull, Bonaparte’s, 186 
California, 80 
Franklin’s, 78 
Glaucous, 80 
Glaucous-winged, 81 
Herring, 80, 251, 474 
Laughing, 179, 266 
Mackerel, 287 
Ring-billed, 80 
Thayer’s, 80 
Gymnogyps, 407 
Gyrfaleon, Black, 437 
White, 437 


HauraEmtvs albicilla, 151 
leucocephalus leucocephalus, 436 
Hampe, I., Seibert, H., Kolb, H. Purple 
Gallinule in Maryland, 475 
Harmon, J. Will. Partial albinism in a 
Bronzed Grackle, 481 
Hawk, American Rough-legged, 411f, 
436, 475 
Broad-winged, 182, 434 
Cooper’s, 433 
Duck, 181, 287, 321, 437, 474 
Eastern Red-tailed, 433 
Eastern Sparrow, 321, 437, 474 
Marsh, 234, 436, 475 
Mexican Black, 150 
Northern Red-shouldered, 434 
Pigeon, 287, 437 
Sennett’s White-tailed, 150 
Sharp-shinned, 150, 433; new race, 
127 
Short-tailed, 150, 330 
Western Cooper’s, 321 
Western Red-tailed, 321 
Hedymeles ludovicianus, 191 
melanocephalus, 482 


Hen, Sage, 217, 321 
Hendricks, G. Bartlett. Cory’s Shear- 
water in Berkshire County, Massa- 
chusetts, 176 
Hendrickson, George O. See Bennett, 
Logan J., and —, 32 
Henicorhina leucophrys collina, 306 
Henry, C. J. Golden Eagle takes 
wounded Horned Owl, 75 
Heron, African Cattle, 470 
Black-crowned Night, 251, 264, 304 
Great White, 140, 212, 213, 218 
Little Blue, 469 
West Indian Great Blue, 304 
Herrick, Francis H. The individual vs. 
the species in behavior studies, 244 
Hesperiphona vespertina brooksi, 192 
vespertina vespertina, 481 
Hicks, Lawrence E. Southern Downy 
Woodpecker in Ohio, 83; The fifty- 
sixth stated meeting of the American 
Ornithologists’ Union, 112 
Himantopus mexicanus, 76, 77 
Hirundo erythrogaster, 16 
Hobson, Dorothy Madden. White Peli- 
ean in Kentucky, 327 
Howard, William Johnston. See Steven- 
son, James O., and —, 343 
Huey, Laurence M. Birds of the Mount 
Trumbull region, Arizona, 320 
Hummingbird, Arizona Blue-throated, 
161 
Arizona Broad-billed, 313 
Blue-throated, 445 
Broad-billed, 161, 445 
Broad-tailed, 322 
Calliope, 445 
Margaret, 445 
Rivoli’s, 160 
White-eared, 161, 442f 
Hurricane aftermath, 176 
Hylocharis leucotis borealis, 442 
leucotis leucotis, 161 
Hylocichla fuscescens fuliginosa, 338 
fuscescens fuscescens, 338 
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Hylocichla fuscescens salicicola, 338 
ustulata almae, 477 
ustulata swainsoni, 18, 477 


Ins, Glossy, 217 
Icteria virens auricollis, 87 
virens longicauda, 87 
Icterus galbula, 17 
gularis tamaulipensis, 87 
oberi, 194 
spurius, 17 
Individual vs. the species, 244 
Ionornis martinica, 475 
Iridoprocne bicolor, 16 
Ixobrychus exilis exilis, 36 


Jackpaw, 256, 270 
Jaeger, Parasitic, 185 
Jay, Couch’s, 174 
Green, 163, 174 
Long-crested, 323 
Northern Blue, 16 
Pinyon, 323 
Woodhouse’s, 323 
Johnson, R. A. Remiges of Atlantic 
Murre, a correction, 81 
Junco, 257 
Junco hyemalis, 257 


KILLDEER, 322 
Kingbird, Arkansas, 86 
Cassin’s, 85, 323 
Eastern, 16 
Kingfisher, Belted, 305 
Kinglet, Eastern Ruby-crowned, 18 
Kite, Everglade, 149, 212, 214, 218 
Swallow-tailed, 75, 90, 482 
Knappen, Phoebe. See Cottam, Clar- 
ence, and —, 138 
Kolb, H. See Hampe, I., Seibert, H., 
and —, 475 


LaMPoRNIs clemenciae bessophilus, 161 
Lanius borealis, 456 
Lapwing, 153, 332 
Lark, Horned, 457 
Larus argentatus smithsonianus, 80, 474 
argentatus thayeri, 80 
atricilla, 266 
californicus, 80 
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Larus delawarensis, 80 
glaucescens, 81 
hyperboreus, 80 
philadelphia, 186 
pipixcan, 78 
Leptotila fulviventris angelica, 158 
Lewis, Harrison F. Reverse migration, 
13 
Limosa fedoa, 76 
Limpkin, 212, 217, 218 
Lincoln, Frederick C. The individual 
vs. the species in migration studies, 
250; Sora Rail breeding in Virginia, 
331 
Lind, Ralph. Audubon’s Shearwater 
ashore on Long Island, 73 
Linnet, California, 190 
Lobipes lobatus, 77 
Longspur, Lapland, 343 
Loon, Yellow-billed, 138 
Lophortyx californica canfieldae, 68 
Loveridge, Arthur. A curious clutch 
of Robin’s eggs, 191 
Loxia curvirostra grinnelli, 325 
Loxigilla noctis chazaliei, 195 
noctis coryi, 194, 195 
noctis desiradensis, 195 
noctis dominicana, 194 
noctis ridgwayi, 195 
Lung and air-sac system, 57 
Lynch, John J. Marine algae in food of 
Rhode Island waterfowl, 374 
Lyon, William Isaac, obituary, 210 
Lyrebird, 246 


Matn, John 8S. White-fronted Goose at 
Madison, Wisconsin, 471 

Manacus vitellinus, 267 

Manakin, Gould’s, 267 

Man-o’-war-bird, 327 

Marble, Richard M.  Yellow-billed 
Tropic-bird in Vermont, 176 

Mareca americana, 305, 374 

penelope, 146, 471 

Martin, Purple, 323 

McAtee, W. L. Two apparently over- 
looked names for North American 
birds, 88; Annual report of the Treas- 
urer, 124 

Melihenny, E. A. An unusual migra- 
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tion of Broad-winged Hawks, 182; 
Food habits of Black Vulture, 472 
Meade, Gordon M. Wilson’s Petrel on 

Lake Ontario, 177; Perching habit of 
the Black Tern, 187 
Meadowlark, Eastern, 18 
Megaceryle alcyon alcyon, 36, 305 
Megascops asio cineraceus, 40 
aspersus, 43 
hastatus, 49 
marmoratus, 50 
pinosus, 46 
ridgwayi, 44 
vermiculatus, 53 
vinaceus, 41 
xantusi, 42 
Melanerpes erythrocephalus, 16 
Melanitta deglandi, 472 
Meleagris gallopavo silvestris, 90 
Melospiza georgiana, 36, 242 
lincolni, 342 
lincolni alticola, 343 
lincolni lincolni, 343 
melodia, 18, 255 
melodia beata, 268 
Menura novae-hollandiae, 245 
Meyer, William H. Analysis of Barn 
Owl pellets, 187 
Micrastur ruficollis interstes, 310 
Migration, reverse, 13 
Miller, Alden H. Fifty-seventh annual 
meeting of A.O.U., 125; The fifty- 
seventh meeting of the A.O.U., 209; 
Status of the breeding Lincoln’s 
Sparrows of Oregon, 342 
Miller, Loye. Song of the Western 
Wood Pewee, 188 
Mimus polyglottos leucopterus, 324 
Mniotilta varia, 18, 305 
Mockingbird, Western, 324 
Molothrus ater artemisiae, 77 
ater ater, 18, 36, 451 
Monroe, Burt L. European Widgeon at 
Louisville, Kentucky, 471 
Montagna, William. Short-eared Owl 
and Orange-crowned Warbler in West 
Virginia, 187; Pine Grosbeak in the 
northern West Virginia Panhandle, 
342; Feeding behavior of a Northern 
Shrike, 456 
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Moore, Robert T. The Arizona Broad- 
billed Hummingbird, 313; Doricha 
enicura in Honduras and Chiapas, 
Mexico, 337; Habits of White-eared 
Hummingbird in northwestern Mex- 
ico, 442 

Moore, Robert T., and Peters, James L. 
The genus Otus of Mexico and Central 
America, 38 

Moorhen, 268 

Mousley, Henry. Nesting behavior of 
Wilson’s Snipe and Spotted Sand- 
piper, 129 

Murphy, Robert Cushman. 
Pintail in Virginia, 471 

Murre, Atlantic, 81 

Muscivora forficata, 336 

Myadestes melanops, 306 

Myiarchus cinerascens cinerascens, 323 

tuberculifer olivascens, 163 

Myiochanes richardsoni richardsoni, 188 

Myiodynastes luteiventris swarthi, 162 


Bahama 


NEELY, James Columbus, obituary, 363 
Nettion crecca, 149 
Nice, Margaret Morse. The social 
Kumpan and the Song Sparrow, 255 
Nichols, J. T. Seasonal Starling num- 
bers in suburban Long Island, 478 
Niedrach, Robert J. See Bailey, Alfred 
M., and —, 78 
Nighthawk, 188 
Pacific, 322 
Nisus pacificus, 128 
Noble, G. K. The réle of dominance in 
the social life of birds, 263 
Noddy, 328 
North American Wildlife Conference, 
125 
Numenius americanus, 332 
phaeopus variegatus, 333 
Nuthatch, Black-eared, 324 
Brown-headed, 192 
Rocky Mountain, 324 
Nuttallornis borealis borealis, 323 
Nyctea nyctea, 343 
Nycticorax nycticorax hoactli, 36, 264, 
304 
Nyctidromus albicollis merrilli, 159 
Nyroca affinis, 36 


Vol. 56 
1939 


Nyroca americana, 36 
collaris, 134 
marila, 374 
valisineria, 36 


OseErHoiser, H.C. Obituary of Samuel 
Prentiss Baldwin, 210 
Obituaries, 111, 210, 362, 502 
Oceanites oceanicus, 177 
Odum, Eugene P., and Pitelka, Frank 
A. Storm mortality in a winter 
Starling roost, 451 
Oenanthe oenanthe oenanthe, 165 
Officers of the A.O.U., ix 
Oporornis philadelphia, 481 
Oreopeleia mystacea beattyi, 193 
Oreoscoptes montanus, 324 
Oriole, Alta Mira, 87 
Baltimore, 17 
Montserrat, 194 
Orchard, 17 
Oropendola, 266 
Ortalis vetula vetula, 152 
Osprey, 437 
Otocoris alpestris praticola, 36, 457 
Otus of Mexico and Central America, 38 
asio, 39 
asio cardonensis, 39 
asio cineraceus, 40 
asio gilmani, 40 
asio macallii, 174, 175 
asio semplei, 174 
asio sinaloensis, 42 
asio, subsp., 322 
asio vinaceus, 41 
asio xantusi, 42 
barbarus, 54 
choliba luctisonus, 54 
clarkii, 55 
cooperi, 48 
flammeolus flammeolus, 55 
flammeolus guatemalae, 56 
flammeolus rarus, 56 
guatemalae, 49 
guatemalae cassini, 51 
guatemalae dacrysistactus, 53 
guatemalae fuscus, 52 
guatemalae guatemalae, 50 
guatemalae hastatus, 49 
guatemalae thompsoni, 52 
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Otus guatemalae tomlini, 49 
guatemalae vermiculatus, 53 
pinosus, 175 
trichopsis, 42 
trichopsis aspersus, 43 
trichopsis mesamericanus, 46 
trichopsis pinosus, 46 
trichopsis pumilus, 47 
trichopsis trichopsis, 44 

Owl, Barn, 187 
Barred, 290 
Florida Burrowing, 336 
Great Horned, 75; territory in, 274 
Horned, 411f 
Montana Horned, 322 
Richardson’s, 483 
Screech, 322; a new, 174 
Short-eared, 187, 234 
Snowy, 343, 411f 
Western Burrowing, 322 

Oxyechus vociferus vociferus, 36, 322 

Oyster-catcher, American, 217 


PACHYRAMPHUS versicolor costaricensis, 
306 
Packard, Fred Mallery. Northern Sage 
Sparrow on the east slope of the 
Rockies, 481 
Pandion haliaétus carolinensis, 437 
Panyptila cayennensis, 83 
Parker, Harry C. Atlantic Fulmar in 
Worcester, Massachusetts, 326; Dick- 
cissel in Worcester, Massachusetts, 
341 
Parker, Herbert, obituary, 362 
Paroquet, Carolina, 158, 476 
Parrot, Thick-billed, 159 
Partridge, Hungarian, 483 
Parus gambeli gambeli, 324 
inornatus ridgwayi, 324 
Passer domesticus, 258 
domesticus domesticus, 17 
Passerculus rostratus rostratus, 165 
sandwichensis subsp., 242 
Passerherbulus caudatus, 242 
Passerina cyanea, 17 
Pauraque, Merrill’s, 159 
Peabody, Rev. Putnam Burton, obitu- 
ary of, 503 
Pedioecetes phasianellus campestris, 184 
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Pedioecetes phasianellus campisylvicola, 
184 
phasianellus columbianus, 184 
phasianellus jamesi, 184, 185 
phasianellus kennicottii, 184 
phasianellus phasianellus, 184 
Pelecanus erythrorhynchus, 327 
Pelican, Brown, 292 
White, 217, 327 
Penthestes hudsonicus littoralis, 190 
Perdix perdix perdix, 36 
Periodical literature, 99, 200, 352, 492 
Peters, Harold S. Pintail nesting in 
New Brunswick, 471; Black Terns in 
New Brunswick, 476 
Peters, James L. See Moore, Robert T., 
and —, 38 
Petrel, Black-capped, 73 
White-chinned, 326 
Wilson’s, 177, 178 
Pettingill, Olin Sewall, Jr. History of 
one hundred nests of Arctic Tern, 420 
Pewee, Western Wood, 188 
Phaeopus borealis, 154, 475 
phaeopus phaeopus, 333 
Phaéton lepturus catesbyi, 176 
Phalaenoptilus nuttalli nuttalli, 322 
Phalarope, Northern, 77 
Red, 177, 179, 185 
Wilson’s, 77 
Phalaropus fulicarius, 177, 185 
Phasianus colchicus torquatus, 18, 36, 
268 
Pheasant, Ring-necked, 18, 268, 483 
Philacte canagica, 143 
Phillips, Allan R. The type of Empi- 
donax wrightii Baird, 311; See Ama- 
don, Dean, and —, 183 
Phillips, John Charles, death of, 111; 
in memoriam, 221 
Phoenicopterus ruber, 181 
Picoides arcticus, 85 
tridactylus bacatus, 84 
Pigeon, Band-tailed, 322 
Cape, 326 
Passenger, 155, 335 
White-crowned, 155 
Pinicola enucleator leucura, 342 
Pintail, 471 
American, 472 
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Pintail, Bahama, 471 
Brown, 472 
Pipilo arctica, 88 
maculatus arcticus, 88 
maculatus falcifer, 260, 264 
maculatus montanus, 325 
maculatus oregonus, 88 
Pipit, American, 16, 343 
Piranga ludoviciana, 325 
rubra, 88 
Pitelka, Frank A. Flight song of the 
Blue-winged Warbler, 340; Hybrid 
Vermivorae in the Chicago region, 
340; Mourning Warbler nesting in the 
Chicago region, 481; See Bartel, Karl 
E., and —, 334; Odum, Eugene P., 
and —, 45lf 
Plectrophenax nivalis nivalis, 344 
Plover, Golden, 179, 475 
Piping, 483 
Pluvialis dominica dominica, 475 
Podiceps cristatus, 265 
Podilymbus podiceps podiceps, 36, 367 
Poland, J. Lloyd. Ruddy Turnstone in 
West Virginia, 76 
Polioptila caerulea amoenissima, 324 
caerulea caerulea, 344 
Poor-will, Nuttall’s, 322 
Porzana carolina, 36, 230, 234, 331 
Procellaria aequinoctialis, 326 
Progne subis subis, 323 
Psaltriparus minimus minimus, 257 
Psittacirostra psittacea, 479 
Pterodroma hasitata, 73 
Puffinus creatopus, 140 
diomedea borealis, 176 
lherminieri, 73 
tenuirostris, 140 
Pyrgita arctica, 88 


Quai, California, new race, 68 
Valley, 484 
Quail-dove, 193 
Querquedula discors, 36, 305, 472 
Quiscalus in Mississippi, 28; nomencla- 
ture in, 364, 505 
quiscula aeneus, 17, 18, 364, 451, 
481 
quiscula aglaeus, 364 
quiscula quiscula, 364 
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Quiscalus quiscula ridgwayi, 28, 364 
quiscula stonei, 28, 364 
versicolor, 364, 505 


Ratt, Sora, 331 
Virginia, 230, 234 
Yellow, 227, 238 
Rallus elegans elegans, 36 
limicola limicola, 36, 230, 234 
Raney, Edward C. Robin and Mourn- 
ing Dove use the same nest, 337 
Raven, American, 323 
Recent literature, 91, 196, 345, 485 
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Eastern, 17 
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Robin, 267, 337 
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Southern, 87 
Western, 483 
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Scops brasilianus cassini, 51 
cooperi, 48 
flammeola, 55 
trichopsis, 44 
Scoter, American, 472 
White-winged, 472 
Scytalopus argentifrons, 306 
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H., 475 
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Serinus canarius, 384 
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rondacks, 84 
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Cory’s, 176, 177 
Pink-footed, 140 
Slender-billed, 140 
Sheppard, R. W. Turkey Vulture 
breeding in Norfolk County, Ontario, 
74; A very late Blackburnian Warb- 
ler, 341; Blue-winged Teal in unusual 
numbers at Fort Erie, Ontario, 472 
Shoemaker, Hurst Hugh. Social hier- 
archy in flocks of the canary, 381 
Shrike, Northern, 411f, 456 
Sialia mexicana bairdi, 324 
sialis fulva, 164 
Simons, Joseph, obituary of, 503 
Siskin, Northern Pine, 17, 325 
Sitta carolinensis nelsoni, 324 
pusilla caniceps, 192 
pusilla pusilla, 192 
pygmaea melanotis, 324 
Skimmer, Black, 179 
Smyth, Ellison A., Jr. Swallow-tailed 
Kite in Roanoke County, Virginia, 75 
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Sora, 230, 234 
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Desert, 325 
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Grasshopper, 342 
Large-billed, 165 
Leconte’s, 242 
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Sparrow, Lincoln’s, 342 
Northern Sage, 481 
Nuttall’s, 190 
Savannah, 242 
Song, 18, 254, 255, 268 
Swamp, 242 
Texas Seaside, 193 
Wakulla Seaside, 193 
Western Chipping, 325 
Western Lark, 325 
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White-throated, 18 
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tristis tristis, 17 
Spiza americana, 36, 341 
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passerina arizonae, 325 
Spoonbill, Roseate, 141, 214 
Sporophila cinnamomea, 481 
Sprunt, Alexander, Jr. Southern Robin 
breeding in coastal South Carolina, 87; 
Flamingos again in Florida Keys, 181; 
Short-tailed Hawk in Florida, 330; 
Smooth-billed Ani nesting in Florida, 
335; Burrowing Owl in the lower 
Florida keys, 336; Predatory instincts 
in the American Egret, 469 
Staebler, Arthur E. Unusual nesting 
site of the Chimney Swift, 336 
Starling, 16, 269, 451f, 477, 478 
Steganopus tricolor, 36, 77 
Stelgidopteryx ruficollis serripennis, 16 
Stercorarius longicaudus, 79 
parasiticus, 186 
Sterna forsteri, 36 
fuscata fuscata, 327 
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Stevenson, James O., and Howard, 
William Johnston. Winter bird notes 
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Beadel, Henry L., and —, 76 
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Rough-winged, 16 
Tree, 16 
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Swan, Mute, 267 
Trumpeter, 142, 212, 218 
Whistling, 304 
Swift, new, from United States, 465 
Chimney, 16, 336 
White-throated, 322 
Swifts of Panama, 81 
Symposium on the individual vs. the 
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Taser, Wendell. Western Grebe in 
Massachusetts, 180 
Tachycineta thalassina lepida, 323 
Tanager, Summer, 88 
Western, 325 
Tangara cabanisi, 447, 449 
Tanner, JamesT. Observations in Madi- 
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Teal, Blue-winged, 305, 472 
European, 149 
Telmatodytes palustris dissaéptus, 36 
Tern, Arctic, 420f 
Black, 186, 187, 476 
Eastern Sooty, 327 
Gull-billed, 186 
Royal, leg color, 64 
Terres, J. Kenneth. Persistence in egg- 
laying by injured Robin, 337; Grass- 
hopper Sparrow caught in spider’s 
web, 342 
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canadensis, 460 
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Olive-backed, 18 
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Tit, Long-tailed, 257 
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Tree-hunter, Streaked, 306 
Troglodytes aédon aédon, 18 
aédon baldwini, 87 
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Trogon ambiguus ambiguus, 162 
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and —, 77 
Tufts, R. W. 
Scotia, 88 
Turdus assimilis cnephosa, 307 
canadensis, 190 
ericitorum, 260 
migratorius, 267, 337 
migratorius achrusterus, 87, 190 
migratorius migratorius, 18, 191 
pilaris migratorius, 190 
plebejus plebejus, 306 
Turkey, Wild, 90 
Turnstone, Ruddy, 76 
Tyrannus tyrannus, 16 
vociferans, 85, 323 
Tyto alba pratincola, 187 
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spurs in Bolivar County, Mississippi, 
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of the California Quail, 68; Identity of 
Forpus cyanopygius (Souancé), 70; 
The identity of Garrulus sordidus 
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name of the Long-tailed Chat, 87; 
A new race of Sharp-shinned Hawk 
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Van Tyne, Josselyn. Kirtland’s Warb- 
ler at Kalamazoo, Michigan, 480 
Veery, 338 
Vermivora bachmani, 90 
celata celata, 188 
chrysoptera, 340 
leucobronchialis, 340 
pinus, 340; song, 340 
ruficapilla ruficapilla, 16 
virginiae, 324 
Vermivorae, hybrid, 340 
Vireo, Blue-headed, 16, 90 
Eastern Warbling, 16 
Gray, 324 
Plumbeous, 324 
Vireo gilvus gilvus, 16 
solitarius, 90 
solitarius plumbeus, 324 
solitarius solitarius, 16 
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Vulture, Black, 181, 472; pterylosis, 407 
Turkey, 74, 432, 474 
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Bay-breasted, 16 
Black and White, 18, 305 
Blackburnian, 16, 341 
Black-poll, 16, 305 
Black-throated Blue, 193 
Black-throated Gray, 324 
Black-throated Green, 16 
Blue-winged, 340 
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Warbler, Brewster’s, 340 
Cape May, 16, 194 
Cerulean, 16 
Chestnut-sided, 16 
Eastern Yellow, 16 
Golden, 194 
Golden-winged, 340 
Grace’s, 324 
Kirtland’s, 480 
Magnolia, 16 
Mourning, 481 
Myrtle, 16, 193, 305 
Nashville, 16 
Orange-crowned, 188 
Virginia’s, 324 
Western Palm, 18 
Wilson’s, 192 
Warblers, Wood, 17 
Waxwing, Bohemian, 483 
Cedar, 16, 483 
Weston, Francis M. Notable Florida 
records, 192 
Wetmore, Alexander. A record of the 
Black-capped Petrel from Haiti, 73; 
Arkansas Kingbird in Maryland, 86; 
Breeding range of the Ohio House 
Wren, 87; Recent observations on the 
Eskimo Curlew in Argentina, 475; 
Western Olive-backed Thrush in West 
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. nomenclature in the genus Quiscalus, 
505 
Wheatear, European, 165 
Widgeon, American, 305 
European, 146, 471 
Williams, C. S., and Trowbridge, A. H. 
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Wimsatt, William A. Black Vulture 
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Wolfarth, Floyd P. Barrow’s Golden- 
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Wood, Harold B. American Scoter at 
Harrisburg, Pennsylvania, 472; East- 
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Woodcock, European, 482 

Woodpecker, American Three-toed, 84 

Arctic Three-toed, 84 
Ivory-billed, 162, 212, 218 
Red-headed, 16 

Southern Downy, 83 
White-breasted, 323 

Worth, C. Brooke. Nesting of some 
Panamanian birds, 306; Snow Goose 
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Wren, Eastern House, 18 

Long-billed Marsh, 371 
Ohio House, 87 
Short-billed Marsh, 242 


XANTHOCEPHALUS xanthocephalus, 36 
Xanthoura luxuosa glaucescens, 163 
luxuosa luxuosa, 174 
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Zenaida aurita zenaida, 305 
Zenaidura macroura, 337 
macroura carolinensis, 16 
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Zimmerman, Fred R. Perching habit of 
the Black Tern, 186 
Zonotrichia albicollis, 18 
leucophrys leucophrys, 18 
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HE following resolution was passed at the annual 
meeting in Berkeley, California, in June: “ Resolved 
that the Council authorize the Editor to announce in the 
October issue of “The Auk’ that claims for replacement of 
missing or defective copies of “The Auk’ will not be 
honored unless received by the Business Manager within 
six months of publication of the particular number in- 
volved. After six months have elapsed and no notice has 
been received by the Treasurer, members will pay the 
regular published sale price for copies of “The Auk.’ ” 
This resolution is to go into effect beginning with this 
issue of “The Auk.’ 





TTENTION is called to the fact that the Treasurer 
must follow the {By-Laws and the rulings of the 
Council that members who are a year in arrears for dues 
are automatically dropped from the roll of membership. 
The A.O.U. will be glad to reinstate any member upon 
payment of back dues. 

The mailing of “The Auk’ on January 1 would be greatly 
expedited if dues of members are paid by December 15. 
Subsequent mailings are a source of annoyance and incon- 
venience to members and of needless expense to the Union. 














